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Richard Bright died on Dec. 16, 1858. In this lecture 
dedicated to his memory I do not propose to go back into 
history and describe the advances in knowledge which he 
was able to make by being both a shrewd clinician and a 
morbid anatomist. I propose rather to summarise some 
of our thoughts on disordered renal function at the present 
time, with particular regard to the role of the kidney as a 
homeeostatic organ. 

Before beginning, however, I should like to refer to a 
letter from Dr. John Bostock to Richard Bright dated 
June 4, 1827. Bostock was Bright’s ‘‘ biochemist ” and 
was largely responsible for the observations which they 
made upon the composition of the urine and the blood. 
In this letter Bostock describes his experiments and his 
reasons for believing that the blood-serum of one of 
Bright’s cases was very deficient in albumin. Bostock says: 

** We have here, therefore, an example of the blood exhibit- 

ing a very great deficiency of albumen at the same time that 
we observe the mode in which it passes off from the system by 
means of the kidney, while this organ has its appropriate 
office of secreting urea nearly suspended.” 
Here we have perhaps the first observation that the con- 
sequences of renal inadequacy may just as well be a loss of 
something essential to the body as a retention of sub- 
stances which should be eliminated. The specimens of 
urine and blood which Bostock described were from 
“ Sarah Sutton, aged 25, a woman of intemperate habits 
attacked with anasarca, and who had lately become the 
subject of ascites ”’. 

My lecture will be divided into three sections, each of 
which serves simply as an example of the metabolic con- 
sequences of renal disorder. A great deal of what I have 
to say is derived from the thought and work of various 
members of my department. 


The Protein-losing Kidney 

Let us start in memory of Sarah Sutton by tracing the 
metabolic consequences of the protein-losing kidney. 
(This is really a much better name than the nephrotic 
syndrome; for nephrosis is a meaningless word, and when 
it becomes nephrotic nephritis the insult to our language 
is beyond endurance. Nevertheless I shall probably use 
the words “ nephrotic syndrome ” here and there, as they 
are unfortunately well established in the literature.) 

A small loss of protein is a useful indication of the 
probable presence of renal disease; but it has no metabolic 
consequences, because it can easily be repaired by the 
synthesis of serum-albumin by the liver. But when protein 
loss is gross—in the region of 15-20 g. or more daily—the 
synthesis of plasma-protein is not rapid enough to make 
up for the loss, and the plasma becomes depleted of 
albumin. There is no longer any serious doubt that the 
protein appearing in the urine comes from the blood- 
plasma and is identical with plasma-protein (Hardwicke 
1954). It is of course mainly the albumin fraction which 
is lost, presumably because its smaller molecule escapes 
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more easily through the glomerular filter. There is still 
a little uncertainty as to whether some albumin zormally 
escapes from the glomerulus and is reabsorbed in the 
tubules; but in these cases of gross proteinuria the 
glomerulus must be primarily at fault, for albumin can be 
demonstrated by appropriate staining of capsular fluid in 
biopsy sections (Squire et al. 1957). Loss of albumin 
from the plasma leads to a lowering of its colloid osmotic 
pressure and to an escape of fluid from the vessels into 
the interstitial spaces, which gives rise to oedema. This 
escape of fluid from the vessels is bound to lead to a 
reduction in blood-volume, and so the mechanism for 
volume control comes into play. 

All attempts to locate the receptor mechanism for 
volume control in the body have so far failed, but we know 
that the mechanism is sensitive to intravascular rather than 
extravascular fluid volume, and that one of the responses 
of the body to a lowering of blood-volume is an output of 
aldosterone from the adrenal cortex leading to the renal 
retention of sodium. This excess of aldosterone produc- 
tion in the nephrotic syndrome has of course been demon- 
strated (Luetscher and Johnson 1954), and the virtual 
disappearance of sodium from the urine during phases of 
active cedema formation is well known. Retention of 
sodium and chloride will lead to increased plasma 
osmolarity, which will stimulate the osmoreceptors in the 
hypothalamus and lead to the secretion of antidiuretic 
hormone, which in turn will cause the kidneys to retain 
water and will thus reduce urine output. 

In these cases, it should be noted, the kidney is behaving 
normally in all respects except for the initial loss of protein 
which has set the cycle in motion. If the patient is given 
large quantities of water to drink, the urine output will 
increase and the excess of water will be excreted; but the 
cedema will remain, presumably as a function of the balance 
between lowered colloid osmotic pressure in the plasma 
and tissue tension in the extravascular spaces—a balance 
which can be influenced to some extent by variation of salt 
intake or by the giving of diuretics such as mersalyl and 
chlorothiazide which deprive the kidney temporarily of 
its function of sodium conservation. 

Thus we see that the isolated defect of protein loss at the 
kidney, provided that it is sufficiently great to cause 
protein depletion, will bring about the whole train of 
symptoms which we know as the nephrotic syndrome; and 
moreover we know that this syndrome of hypoproteinemia, 
aldosteronism, and cedema will occur no matter what the 
cause of the underlying renal disease—whether it be, for 
instance, disseminated lupus, amyloid disease, or throm- 
bosis of the renal vein, or whether it occurs in one of those 
cases where the cause is completely unknown. And, as we 
would expect, the syndrome is reversible if something 
happens to influence sufficiently any one of the train of 
events I have described. For instance, a remission of the 
disease, either spontaneous or induced by cortisone, 
reducing or abolishing the proteinuria, will soon be 
followed by a remission of symptoms. Reduction of total 
body-sodium correspondingly reduces cedema, as does an 
increase of colloid osmotic pressure produced by the 
intravenous infusion of serum-albumin or of large mole- 
cules such as dextran. Possibly the acute effect sometimes 
achieved by prednisone or cortisone, which may produce 
sodium diuresis independently of any effect on pro- 
teinuria, is caused by shutting off aldosterone production. 
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We have, however, probably oversimplified our descrip- 
tion of the metabolic effects of protein loss. The increased 
lipid content of the blood-plasma in the nephrotic syn- 
drome is still unexplained, and some of the patients are 
liable to sudden fluctuations in their urinary output and 
their oedema which are difficult to account for by any 
change in serum-proteins or in salt intake. Moreover, 
we should not think of the various steps in the metabolic 
chain as occurring one by one: they are probably all 
occurring at the same time. Certainly volume control 
seems to take precedence over osmolarity, as can be 
shown in the ingenious experiments, by Wrong (1956) 
and others, in which a hypotonic increase of blood-volume 
is induced by water-drinking while under the influence 
of pitressin. In spite of the hypotonic state of the body 
fluids, the response to the increased blood-volume is 
sodium diuresis. 

The Kidney and the Endocrine System 

My second subject is the kidney in its role of end- 
organ to some of the endocrine glands, and the disorders 
which may result when the kidney fails to respond to the 
hormones which those glands secrete. The three condi- 
tions which I will briefly touch upon are: failure to res- 
pond to antidiuretic hormone; failure to respond to 
aldosterone (the salt-losing kidney); and failure to 
respond to parathyroid hormone. 

THE WATER-LOSING KIDNEY 

The first of these conditions—namely, failure to re- 
spond to antidiuretic hormone—has in its acquired form 
been called water-losing nephritis, and, in its congenital 
form, nephrogenic diabetes insipidus. Its symptoms are 
those of diabetes insipidus (intense thirst, polyuria 
with a hypotonic urine many litres in volume daily, 
and inability to concentrate the urine); but, unlike the 
symptoms of true diabetes insipidus, they do not respond 
to pitressin. The syn:irome has been recorded as occur- 
ring superimposed upon pre-existing disease; for instance, 
Roussak and Oleesky (1954) reported two cases, one in a 
man of 50 with myelomatosis and the other in a man of 
62 with carcinoma of the prostate and hydronephrosis. 
In both cases there was the sudden development of 
intense thirst and polyuria with a urine output of 3-5 
litres daily and a specific gravity of little more than 1000 
(rising to only 1002 after water deprivation in one of the 
patients). The intravenous injection of hypertonic saline 
had no antidiuretic effect; nor had the administration of 
pitressin. In neither case was the renal disease at all far 
advanced when the diabetes insipidus syndrome com- 
menced, the blood-urea being in one man 58 and in the 
other only 34 mg. per 100 ml. A similar syndrome has 
been recognised in cases of nephrocalcinosis—e.g., 
secondary to hyperparathyroidism (Albright and Reifen- 
stein 1948). 

Perhaps more interesting are the congenital cases of 
nephrogenic diabetes insipidus, because here there appears 
to be an isolated breakdown of a renal mechanism, with 
a specific lack of response to antidiuretic hormone in the 
presence of a kidney which functions normally in other 
respects. In the older literature on congenital diabetes 
insipidus the distinction between pitressin-sensitive and 
pitressin-resistant (i.e., nephrogenic) cases was not 
always made, and the records are of little value. More 
recent studies (Flax and Gersh 1955, Kirman et al. 1956) 
describe the condition as occurring in infants and giving 
rise to vomiting, dehydration, and collapse. The dehy- 
dration is commonly accompanied by pyrexia. The 


symptoms are often not observed in the early months of 
infancy, but this may be because infants at this age nor- 
mally take much fluid and pass much urine. Left to 
themselves, the affected children have a tremendous 
fluid intake, and if their dehydration is not relieved by 
allowing them to take large quantities of fluid, the condi- 
tion is liable to lead to mental deficiency and often to 
death in infancy. On the other hand those who appear to 
accept their disability and go on drinking enormous 
quantities of water may lead an otherwise normal life, 
usually being known as “ water-drinkers”’ by other 
members of their family. 

Berliner et al. (1958) have lately discussed the manner 
in which antidiuretic hormone acts upon the kidney, and 
the means whereby the kidney can produce either a hypo- 
tonic or a hypertonic urine. The loop of Henle is looked 
upon as a mechanism for the absorption of sodium by 
cells which are relatively impermeable to water. Thus 
the tubular fluid during its transit through the loop 
of Henle becomes hypotonic, while the interstitial fluid 
in the medulla surrounding the loop of Henle becomes 
hypertonic. If a concentrated urine is being produced, 
the remainder of the renal tubule—i.e., the distal 
tubule and the collecting ducts—remains permeable 
to water. Tubular fluid therefore becomes isotonic 
again during its transit through the cortex in the 
distal tubule, but becomes hypertonic in the collecting 
ducts which traverse the medulla, since the interstitial 
fluid is itself hypertonic. The result therefore is a hyper- 
tonic urine. Antidiuretic hormone alters the permeability 
of the distal tubule and collecting ducts to water. That 
it can do so in this way is consistent with what we know 
about antidiuretic hormone, for it can alter the perme- 
ability to water of a frog’s skin. When antidiuretic hor- 
mone is lacking, the distal and collecting tubules become 
impermeable to water, and the fluid within them remains 
hypotonic: in fact becomes more hypotonic as more 
sodium is reabsorbed. Ginetzinsky (1958) appears to 
have shown that this change in permeability is due to a 
change in the cement substance between the cells of the 
collecting tubules, mediated by the secretion of hyaluroni- 
dase by the renal cells under the influence of antidiuretic 
hormone. 

Dr. Darmady tells me that nephrons from cases of 
familial pitressin-resistant diabetes insipidus have been 
dissected in his department and no evidence of structural 
abnormality has been found (Darmady et al. 1959). 
By injecting pitressin labelled with '*"I into rats, and tak- 
ing autoradiograms of isolated nephrons, they believe 
that they have shown that the site of maximum concen- 
tration of pitressin is in the lower distal tubule, and 
mostly the collecting tubule. JIodinated pitressin is not 
found in any significant concentration in the loop of 
Henle. This finding seems to be consistent with the 
views of Berliner. 

One of the most interesting things about congenital 
nephrogenic diabetes inspidus is that it usually appears 
to behave as a sex-linked recessive on the x chromosome; 
in other words, it behaves like hemophilia in affecting 
only the boys of the family but being carried down 
through the female line. Recently Carter and Simpkiss 
(1956) have shown that the mothers—that is the heterozy- 
gotes—are not in fact normal but have slightly impaired 
ability to produce a concentrated urine. It is interesting 
that this renal defect should be sex-linked, because, as 
we shall see later, the condition known as hypophos- 
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phatemia has all the interesting properties of a sex-linked 
dominant gene, also on the x chromosome. 


THE SALT-LOSING KIDNEY 

Just as failure to respond to antidiuretic hormone causes 
a syndrome similar to diabetes insipidus, so failure to 
respond to aldosterone produces many of the symptoms 
and signs of Addison’s disease. It has long been known 
that some patients with chronic renal disease tend to lose 
salt, and can be temporarily improved by a diet containing 
salt in reasonable amounts—or by giving up the low-salt 
diet which has been wrongly prescribed. But the extreme 
cases which have warranted the name of salt-losing 
nephritis have usually been in patients with chronic 
pyelonephritis who have already reached a moderately 
advanced stage of renal failure. Their pyelonephritis is 
usually of the very slowly progressive kind which runs its 
course without hypertension, and often they have little or 
no proteinuria; so the kidney is not suspected and the 
erroneous diagnosis of Addison’s disease is made. Many 
of them have been pigmented, thus making confusion even 
easier (see Knowles et al. 1957). 

A patient with this syndrome was sent to me in 1954. She 
was 32 years of age and claimed to have had no previous illness 
of any importance, in particular no clear history of renal dis- 
ease or of urinary infection. For some years her fluid intake 
had been high: we estimated that she probably drank three 
litres of tea in the course of a day. She also admitted to having 
had nocturnal cramp in the feet fairly frequently during the 
past year. 

In February, 1954, she had had some teeth removed under 
local anesthesia: the next day she vomited, and thereafter she 
developed progressive lassitude. On getting up after a few 
days’ rest in bed she was very giddy. During the next month or 
so she became very tired and began to lose weight. Vomiting 
commenced again in May, and she was admitted to another 
hospital, where a tentative diagnosis of Addison’s disease was 
made on the basis of slight pigmentation of the skin (though 
not in the mouth) and a blood-pressure of 120/80 min. Hg, 
falling to 90/50 on standing. In favour of Addison’s disease 
also were the absence of protein from the urine, the serum- 
sodium of 135 mEq. per litre, the serum-potassium of 9:1 mEq., 
and the blood-urea of 115 mg. per 100 ml. She made a 
temporary recovery when treated with cortisone and salt, 
but her blood-urea remained raised and her physician (Dr. 
F. W. Smith) suspected that she might be a case of salt-losing 
renal disease. She was investigated by Dr. Stanbury in my 
department and the case will be published in detail (Stanbury 
and. Mahler). Interesting features are the low serum-sodium 
and the high serum-potassium simulating Addison’s disease, 
together with the pigmentation of the patient. The high serum- 
potassium did not fall until the acidosis had been controlled 
with sodium bicarbonate—i.e., the salt supplement, in the form 
of sodium chloride, did not have this effect. The patient was 
unresponsive to either deoxycortone or corticotrophin. Because 
aldosterone could not be estimated in my department at that 
time, this investigation was not made until she was fully 
re-salted, her exchangeable sodium by the isotope method 
being normal (36-7 mEq. per kg. body-weight). She was then 
taking daily supplements of sodium chloride 12 g. and sodium 
bicarbonate 8 g., and her daily output of sodium was 350 mEq. 
Her aldosterone output at this time was 117 microgrammes 
per day, the normal being about 11. 

On this regime of salt supplementation the patient remained 
in reasonable health until the summer of 1956, when clinical 
deterioration with increasing blood-pressure and azotemia 
set in. She died at home of uremia in the autumn, and no 
necropsy was obtained. 


Adrenal weights in other recorded cases show a great 
hypertrophy of adrenal tissue in salt-losing renal disease, 
as we should of course expect. 


PARATHYROID RESISTANCE 


If failure of the kidney to conserve sodium leads to an 
increased secretion of aldosterone together with adrenal 
cortical hypertrophy, one would expect that failure of the 
kidney to respond to parathyroid hormone would lead to 
parathyroid hypertrophy, or conversely that the para- 
thyroid hypertrophy which has long been known to 
accompany chronic renal disease should be explicable in 
terms of failure of the renal response to the hormone. 
There is little doubt that this is the case. Gross hyper- 
trophy of the parathyroid glands—sometimes up to 100 
times their normal size—is often found in chronic renal 
disease, and is sometimes accompanied by generalised 
bone disease, which Albright et al. (1937) showed to be 
osteitis fibrosa, indistinguishable from that which occurs 
in primary hyperparathyroidism. 

Now the most readily demonstrable action of para- 
thyroid hormone upon renal function is an increase in 
phosphate clearance (Milne 1951), brought about pre- 
sumably by the lowering of tubular reabsorption of 
phosphate, since there seems to be no evidence that 
phosphate is actually secreted by the renal tubule (Platt 
1950, Smith 1951). In primary hyperparathyroidism, 
therefore, the serum-phosphate is low, and in primary 
hypoparathyroidism it is high, as we would expect. In 
cases of renal failure with greatly lowered glomerular- 
filtration rate the serum-phosphate level rises just as the 
urea level rises, and this probably provides the stimulus to 
parathyroid hypertrophy. In fact it has been shown in 
animal experiment that parathyroid hypertrophy can be 
produced by an increased intake of phosphate (Ham et al. 
1940) and can be promptly induced by partial nephrec- 
tomy (Platt, Roscoe, and Smith 1952). Here then we have 
another example of the kidney failing in its function as an 
end-organ of the endocrine system, but in this case it fails 
to excrete, whereas in the case of sodium and the adrenal it 
fails to conserve. 


It must not be thought however that the problem of 
renal bone disease is as simple as it may appear from this. 
Indeed Albright and Reifenstein themselves, the cham- 
pions of the renal-osteitis-fibrosa-secondary-hyperpara- 
thyroidism theory, admit that there were some features of 
osteomalacia, or true rickets, in some of their cases; and, 
quite apart from the renal bone disease which may result 
from specific tubular defects, there is now strong evidence 
(Stanbury 1957) that in chronic renal failure osteomalacia 
may occur at some stage, and may overlap with the 
apparently superimposed osteitis fibrosa. In these cases 
of osteomalacia secondary to renal disease there seems to 
be an acquired resistance to vitamin D, with consequent 
reduction in the absorption of calcium from the intestine. 
This may lead to a low serum-calcium which may also 
act as a stimulus to parathyroid hypertrophy, and this may 
be the reason why osteitis fibrosa has been observed in 
cases in which there is neither phosphate retention nor 
acidosis. In the pseudohypoparathyroidism reported 
originally by Albright et al. (1942) we may have an 
example of an isolated renal defect—namely, failure to 
respond to parathyroid hormone—analogous to congenital 
nephrogenic diabetes insipidus, since in these cases 
injection of parathyroid extract completely fails to increase 
urinary phosphate excretion, and yet there is no other 
evidence of renal inadequacy. It seems that in these cases 
parathyroid hormone also fails to influence other tissues 
such as bone, since the bony state is that of hypo- and not 
hyper-parathyroidism. Indeed in all such metabolic dis- 
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orders we must beware of thinking that, because a renal 
defect is easy to demonstrate, we must be dealing with 
something which is localised to the kidney; for in all 
probability a congenital defect in the development of 
some enzyme system in renal tubular cells is accompanied 
by a similar deficiency in cells elsewhere in the body. 
Cystinosis and hepatolenticular degeneration are instances 
of disorders in which a metabolic defect is clearly not 
confined to the kidney. 

In considering these examples of failure of the kidney 
to respond to endocrine secretions we must also distinguish 
disorders which are specific inborn errors of metabolism 
(such as familial pitressin-resistant diabetes insipidus) 
from those which are part of a general failure of renal 
function. So far as I am aware, all cases of salt-losing 
renal disease belong to the latter category. 


Specific Tubular Defects 

The third group of conditions which I choose to illus- 
trate some of the metabolic effects of renal disorder is the 
group of specific tubular defects often of hereditary origin, 
and my main instances will be renal tubular acidosis and 
hypophosphatemia. 

RENAL TUBULAR ACIDOSIS 

But first I would like to say something about potas- 
sium depletion and its effects. 

Potassium depletion can be produced experimentally 
by diets from which potassium has been virtually removed 
(Black and Milne 1952). When seen in this pure form it 
is associated with an extracellular alkalosis and an intra- 
cellular acidosis, easily explicable if we imagine hydrogen 
ions going into cells to replace potassium ions. In these 
circumstances potassium output in the urine reaches very 
low levels, but the kidney’s ability to conserve potassium 
is not as complete as its ability to conserve sodium, and 
thus potassium loss continues and becomes cumulative. 
In patients, a low serum-potassium is seen in familial 
periodic paralysis, but this seems to be due to sudden 
shifts of potassium from the extracellular to the intra- 
cellular compartment and is not an example of a true 
potassium deficiency. True clinical potassium deficiency 
may occur from loss of potassium by the bowel or by the 
kidney. 

Loss from the bowel is seen in obsessional takers of 
laxatives, many of whom have now been described 
(Schwartz and Relman 1953). As in any severe case of 
potassium deficiency the clinical syndrome is compli- 
cated by the effects of potassium depletion upon the kid- 
ney itself—namely, polyuria, polydipsia, a hypotonic urine 
resistant to pitressin, and perhaps a tendency to super- 
imposed pyelonephritis (Milne et al. 1957), which inci- 
dentally occurs also in animals with chronic potassium 
deficiency (Fourman et al. 1956). 

As to potassium loss through the urine, a considerable 
number of cases which have been described as potassium- 
losing kidney—i.e., cases in which loss continued inap- 
propriately to the level of serum-potassium—are now 
known to have been examples of primary aldosteronism. 
This interesting syndrome, first described by Conn in 
1955, is of course one of the most important clinical 
causes of chronic potassium depletion. The kidney is not 
primarily at fault; it is acting in accordance with hormonal 
control from the suprarenal cortex; but again the second- 
ary consequences of the potassium-depleted kidney may 
be superimposed. A group of cases in which the respon- 
sibility for potassium loss may be said to be shared by the 
kidney and the bowel are those in which the ureters have 


been transplanted into the colon. As in the syndrome I am 
about to describe, chronicacidosis and osteomalacia develop. 

Of the conditions in which the kidney seems to be 
primarily responsible for potassium depletion, renal 
tubular acidosis—in which the kidney lacks the power to 
produce a sufficiently acid urine—is the most important. 
Potassium depletion has also been described as a result 
of the Fanconi syndrome, of acute renal insufficiency in 
the recovery phase, of chronic renal failure due to various 
causes, of chronic pyelonephritis, and of the nephrotic 
syndrome; but it is doubtful whether any of these have 
caused potassium depletion unless the acidifying function 
of the kidney was at fault. Further experience may bring 
to light examples in which renal potassium loss has 
occurred independently of loss of acidifying-power, but 
for the time being I look upon the potassium-losing 
kidney as a consequence of renal tubular acidosis. 

As a clinician I shall have to concern myself largely 
with those aspects of renal tubular acidosis which are 
clinical, and I am ill equipped to hold forth at any length 
upon the mechanisms of acid excretion by the kidney and 
their relation to the excretion of potassium ions. Indeed, 
every account I read on this subject by experts seems to 
differ from the one I read before. Nevertheless there are 
a few simple facts to which I would like to allude. 

The kidney has two main methods of disposing of an 
excess of hydrogen ions. First, it can produce a urine 
very much more acid than the body fluids—a urine of 
low pH in which hydrion is largely excreted as acid phos- 
phate. Secondly, it can excrete ammonium salts, the 
ammonium being formed in the renal tubule by combina- 
tion of hydrogen ion with ammonia derived from the 
amino group of glutamic acid under ‘the action of gluta- 
minase. Davies and Wrong (1957), in my department, 
have been investigating these two mechanisms in different 
kinds of renal disease, and they find that in ordinary cases 
of chronic renal failure the ability to produce a highly 
acid urine (pH 5 or below) is usually preserved, although 
the ability to produce ammonium is impaired. In cases 
of renal tubular acidosis the exact opposite is the case. 
Even though these patients have a notable systemic 
acidosis they are often incapable of producing a urine of 
PH lower than 6 or 6:5, but their ammonium production 
is at least as high as one would expect with a urine of this 
mild degree of acidity, and in some cases a systemic 
acidosis appears to have been prevented by this continuing 
ability to produce ammonium. The first mechanism of 
urinary acidification—namely, the production of an acid 
urine—is thought to be brought about largely by the 
exchange of hydrogen ions from the renal cells for sodium. 
In this process of sodium reabsorption, the kidney which 
fails to secrete enough hydrogen ion may lose potassium 
instead. 

Clinically we see renal tubular acidosis in various 
circumstances. In infants it can be dangerous (although 
complete recovery is possible if it is diagnosed and care- 
fully treated [Lightwood et al. 1936]). In adults we see it 
as a specific tubular defect, first described by Albright 
et al. (1946), which probably has a hereditary basis; or 
we may see it in conjunction with other specific tubular 
defects (glycosuria and aminoaciduria) in the so-called 
adult Fanconi syndrome; or, as I have already said, we 
may see it, though rarely, as a complication of other forms 
of kidney disease, notably chronic pyelonephritis. The 
most important features of the disease are periodic 
paralysis (due to deficiency of potassium), osteomalacia, 
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and renal calcification. In the Fanconi cases the amino- 
aciduria may protect the kidney from calcification. As 
an interesting example of the syndrome of renal tubular 
acidosis I will describe the case of a young lady who was 
seen in our department some years ago (Milne, Stanbury, 
and Thomson 1952). 

She was well until the age of 9, when she awakened in the 
morning unable to move her arms and legs. The attack lasted 
for two days, with spontaneous recovery. She had many 
similar attacks until, at the age of 14, she was admitted to a 
hospital where a diagnosis of familial periodic paralysis was 
made, despite the absence of any family history. Although 
this diagnosis was not correct, a potassium supplement 
(potassium chloride 3 g. daily) naturally relieved her from the 
paralytic attacks, although these returned when, through 
carelessness, she omitted to take her treatment. 

She remained in decent health for some years, but gradually 
began to have aching pains, in the chest, lumbar region, and 
thighs, for which no obvious cause was found. After a minor 
accident at 18, in which she had a contusion of the right hip, 
an X-ray showed a pseudo-fracture of the femoral neck. The 
rest of the skeleton was then X-rayed, and showed multiple 
pseudo-fractures ot the lower ribs and areas of punctate 
calcification in both kidneys. Some of her bones were tender 
and she had slight inconstant albuminuria. The blood-urea 
was 28 mg. per 100 ml. and the urea-clearance 87°(, of normal. 
The serum-calcium was 10 mg., the serum-inorganic-phos- 
phorus only 2:4 mg. per 100 ml., and the alkaline phosphatase 
37 King-Armstrong units. Serum-sodium was 144 mEq. 
per litre, serum-chloride 108 mEq. and serum-bicarbonate 
16:9 mEq. The serum proteins were normal. 

She was treated on the alkali-citrate regime of Albright, and 
with calciferol and calcium lactate, and within three weeks 
the bone pain had disappeared and the pseudo-fractures were 
healing. Since then she has remained well and has been free 
both from bone pain and from periodic paralysis. 

The cause of the osteomalacia in these cases is not yet 
clear. Most patients have had hypophosphatemia and an 
increased renal-phosphate clearance, which in some at 
any rate has fallen to normal after repair of the potassium 
depletion. This may be the mechanism of the osteo- 
malacia, and the renal calcification may be due to heavy 
calcium excretion in a not very acid urine. Another pos- 
sible explanation, however, is that chronic acidosis 
brings calcium and phosphate out of bone, or at any rate 
prevents their deposition in osteoid, and that their sub- 
sequent excretion causes the nephrocalcinosis. There 
certainly seems to be a correlation between calcium 
excretion, phosphate clearance, and the degree of intra- 
cellular acidosis (Stanbury unpublished). Albright sug- 
gested that the parathyroids intervened here and caused 
the high phosphate clearance, but parathyroid hyper- 
trophy has not regularly been found in cases coming to 
necropsy. 


HYPOPHOSPHATAMIA WITH VITAMIN-D RESISTANT 
RICKETS 

My final example of the consequences of renal defect is 
hypophosphatemia. We have already noted that the 
serum-phosphorus may be reduced by renal tubular 
acidosis and in the Fanconi syndrome; but the condition 
to which I now refer is one in which vitamin-D-resistant 
tickets, or osteomalacia, develops in several members of a 
family, and the serum-phosphate is found to be regularly 
low, but there is no discernible defect of renal function 
except diminished reabsorption of phosphate by the renal 
tubule. The serum-calcium is normal, but the alkaline 
phosphatase may of course be elevated if the rickets is 
active, and the vitamin-D resistance probably leads to a 
defect of absorption of calcium and phosphorus from the 


intestines. In most cases there is evidence that the disease 
started at an early age, usually within the first year of life; 
but different members of a family may vary widely in the 
severity of their disorder, and it is only when hypophos- 
phatemia (rather than osteomalacia) is taken as the diag- 
nostic criterion that the condition stands out clearly as 
the consequence of a Mendelian dominant gene. 

Recently Winters et al. (1958) in North Carolina were 
lucky enough to come across a case of this disorder in a 
4-year-old boy, with 283 living relatives, and industrious 
enough to interview and examine more than three-quarters 
of these. They also obtained histories of a number of 
relatives who had died. This magnificent study shows 
quite clearly that the dominant gene is carried on the x 
chromosome. A dominant gene on the x chromosome 
should give rise to the following genetic features: 

(1) There should be an excess of affected females over 
affected males, because affected females will, on the average, 
convey the disorder to half their sons and half their daughters, 
but affected males will convey it only to their daughters. 

(2) All the daughters of affected males should be affected 

and none of the sons. Transmission direct from male to male 
should therefore be unknown. 
This works out perfectly in the North Carolina family. 
Affected mothers had affected sons and daughters, but of 
the 21 children of affected males the 10 males were all 
normal, while the 11 females were all affected. No case of 
male-to-male transmission was found. 

Although there is good evidence that in these cases the 
renal defect is the main reason for the hypophosphatezmia, 
and very good evidence that the hypophosphatemia is 
one of the important reasons for osteomalacia, this is very 
unlikely to be the whole story. When we know more about 
the intimate functions of enzymes in cells, we shall 
probably cease to classify these disorders as renal and will 
recognise them as disturbances of metabolic processes in 
all cells, renal cells being included. 

Conclusions 

I have said very little about the consequences of renal 
failure in the ordinarily accepted sense of that term (in 
other words, uremia); and I have described the conse- 
quences of Josing essential substances far more than the 
consequences of retaining them. It is surprising how little 
we really know about the production of the symptoms 
which we most closely associate with the clinical state of 
uremia: the anemia, the vomiting, and (in the final stages) 
the coma, the convulsions and the tendency to hemor- 
rhage, arestillnotadequately explained. Thatsome of these 
symptoms are due to retention of some products of 
metabolism normally excreted is clearly shown by the fact 
that they can be temporarily relieved by dialysis with the 
artificial kidney. If so, then these substances, whatever 
they are, must come out into the dialysing fluid; but as 
yet we do not know very much about them. 

If Bright were living today he would be surprised at the 
progress of knowledge in some aspects of our subject and 
the lack of progress in others; but there can be no doubt 
that the medicine of today is infinitely more satisfying, to 
doctor and patient alike, than it was 100 years ago. 
Despite the necessary increase in specialisation, the worker 
in renal disease finds himself less isolated than ever before. 
I would like to finish with a quotation the reference to 
which is Platt (1957): 

‘** He who starts the serious study of renal disease will soon 
find himself closely concerned with physiology, pathology, and 
biochemistry. On the clinical side he will perforce become 
interested in the pituitary and adrenal glands, and (through 
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hypertension) in cardiology and neurology. Disorders of 
metabolism of many kinds, especially problems cuncerning 
electrolytes, water and proteins, he will need to unravel; and 
some of his most interesting cases will come to him from the 
obstetric, orthopedic and neurological departments, if not 
from the psychiatrist to whom patients with intermittent notas- 
sium depletion, or generalized bone pain, are usually s° nt. 
Fascinating examples of hereditary defects will divert lis 
interests into genetics and biology, and the diagnosis of an 
obscure anemia and even of mental deficiency may find its 
first clue in the examination of the urine. In treatment he will 
require the co-operation of the physiologist, the pharmacologist, 
the physicist and the surgeon. 

“* Truly, the study of the kidney is not a narrow specialty.” 
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FATAL TUBERCULOSIS 
IN A GENERAL HOSPITAL 
A DIAGNOSTIC PROBLEM 
C. TREIP D. MEYERS 
M.D. Lond. M.B. Melb., M.R.A.C.P. 
LATE SENIOR REGISTRAR LATE 


IN PATHOLOGY MEDICAL REGISTRAR* 
CENTRAL MIDDLESEX HOSPITAL, LONDON, N.W.10 


AT the Central Middlesex Hospital, a general hospital 
with 700 beds, the routine necropsies include an appre- 
ciable number in which the principal cause of death is 
tuberculosis. As a special effort is made to secure post- 
mortem examinations in cases of tuberculosis, this number 
covers nearly all the tuberculosis deaths in the hospital. 
The past few years have seen an increase in the proportion 
of elderly patients dying of the disease—a finding in 
accordance with its present trend. Of greater interest, 
however, has been the increasing proportion of deaths 
among the elderly in which the diagnosis of tuberculosis 


* Wunderly travelling scholar, Royal Australasian College of 
Physicians, 1957. 





was not made before death and sometimes not before 
histological examination of the tissues. The retrospective 
discovery of undiagnosed tuberculosis among the general 
ward population seemed to us important from the 
diagnostic and preventive standpoints, and we have there- 
fore analysed the records of patients dying from this 
disease at the hospital in 1948-57. 


Pathological Analysis 

During that decade 128 necropsies were performed on 
patients dying of tuberculosis, of whom 86 were male and 
42 female. 
Incidence 

Fig. 1 shows the percentage of necropsies at the Central 
Middlesex 
Hospital in 6 
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tuberculosis responsible for a slightly larger proportion 
of the hospital deaths. 
Undiagnosed Cases 

By “‘ undiagnosed ” we mean those in which a diagnosis 
of tuberculosis was not made until after death. In 5 of 
them tuberculosis had been suspected but bacterial con- 
firmation was lacking. Fig. 2 shows that the number of 
such cases each year has been fairly constant since 1952. 
They form a substantial proportion of the total. 
Age and Sex Distribution 

When the patients are split into age-groups certain 
differences emerge, which are accentuated if the two five- 
year periods 1946-52 and 1953-57 are considered 
separately (fig. 3). In the second quinquennium there is a 
distinct increase in the proportion of patients dying after 
the 5th decade; between 1949 and 1952 41% of the 
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Fig. 2—Number of tuberculosis necropsies at the hospital, together 
with those undiagnosed clinically. 











r 
< 


UN AGC PAC rE 


Fi 


an 
tic 
lui 
th 
(as 
di: 


tut 


cas 
inc 


Chr 


Bri 


Gi 


Fig. 
ar 
tu 
se 





CET 


ore 
‘ive 
ral 
the 
re- 
this 


and 


tral 


i 





1957 | 


»sies 
re of 
Jales 


vith 
tion 


Osis 
5 of 
>on- 
r of 
952. 


tain 
five- 
sred 
isa 
after 

the 


ether 





2 


> 


JANUARY 1959 


ORIGINAL ARTICLES 165 








I18F 1948-1952 1953 - 1957 = 


N29 OF CASES 














0 10 20 3040 50 60 70 8090 
AGE (Yr.) 

Fig. 3—Age-group analysis of the five-year periods 1948-52 and 
1953-57, showing the shift towards the second half of life (in both 
diagnosed and undiagnosed cases) during the second quinquen- 
nium. (Undiagnosed cases are shown in black.) 


patients dying from tuberculesis are over 50, whereas 
between 1953 and 1957 the proportion has risen to 80%. 
The high proportion of patients dying from this disease 
in their 70s is of interest. Also noteworthy is the increased 
number of undiagnosed cases in the second half of life, 
particularly in the 8th decade. Males outnumbered 
females by 2 to 1 throughout the series. 


Distribution of Lesions 


Fig. 4 gives the distribution of the principal tuberculous 
lesions, comparing the two quinquennia. 


Chronic pulmonary tuberculosis—From the morbid- 
anatomical point of view, this may be defined as apical cavita- 
tion combined with nodular spread in the lower lobes of the 
lungs, sometimes with laryngeal and intestinal spread. It was 
the commonest lesion in both periods, though falling sharply 
(as elsewhere in the country) in the second period. All were 
diagnosed clinically. 


Tuberculous bronchopneumonia.—This may be defined as 
lobular caseous pneumonia due to bronchogenic aspiration from 
acavity above. There was a larger number of cases in the second 
period and more than half of these were not diagnosed. 


Disseminated tuberculosis—This group includes miliary 
tuberculosis, meningitis, and tuberculous septicemia of the 
type described by Ball et al. (1951). There is a significant rise 
of undiagnosed cases, amounting to 75°, of all disseminated 
cases in the second quinquennium. It can be seen from 
fig. 3 that these missed cases have been in patients of middle 
or old age, only 1 case in the second decade of life being 
undiagnosed. The same is true of the missed cases of 
tuberculous bronchopneumonia. 

Alimentary, genitourinary, and other forms.—The numbers of 
cases are too small to allow of conclusions about changes in the 
incidence of these forms. 








Whitt 





Chronic pulmonary 





LLL *® 
LA B 





Bronchopneumonia 
Disseminated 
Alimentary 


Genito-urinary 
A 1948-1952 
B 1953 -1957 














Other EB Undiagnosed 
ie} 10 20 30 40 
NO. OF CASES 
Fig. 4—Distribution of 1 5 paring the two periods 1948-52 
and 1953-57. Undiagnosed br hopneumo: nia and disseminated 





tuberculosis increased both absolutely and relatively in the 
second period. 


Other Lesions 

Of the undiagnosed cases of the 1953-57 period, 7 had 
another major disease, previous or concurrent: these were 
carcinoma of the breast, cirrhosis of the liver, chronic 
nephritis, silicosis, sarcoma of the male breast, ulcerative 
colitis, and macrocytic anemia. In some of these cases the 
second disease masked the tuberculous lesion clinically, ° 
though on reassessment the patient was judged to have 
died of tuberculosis. 
Necropsy Diagnosis 

In 9 cases of the 1953-57 group the diagnosis of tuber- 
culosis was not made at necropsy: histological examination 
(including search for acid-fast bacilli) was needed to 
establish it. Macroscopically, miliary lesions were 
mistaken for disseminated carcinoma, especially where 
there was a previous history of malignant disease (1 case). 
Tuberculous septicemia was missed in 2 cases, both being 
diagnosed as disseminated tumour. Bronchopneumonia 
was thought to be non-specific (2 cases)—which suggests 
the need for histological examination even in an apparently 
straightforward death from bronchopneumonia, particu- 
larly if the clinical features are at all unusual. In 1 case of 
tuberculous pericarditis there was no obvious con- 
comitant pulmonary focus. A large cerebellar abscess, 
apparently of coccal origin, was found to be teeming with 
tubercle bacilli—again in the absence of a gross, active 
pulmonary lesion. 


Clinical Analysis of Undiagnosed Cases 


In the 24 undiagnosed cases for which adequate clinical 
information is available the duration of life in hospital was: 





Number of cases 





1953-57 
1-10 7 7 
11-31 5 
32-60 1 4 





It will be seen that in 14 the illness was so far advanced 
at the time of admission, or of such severity, that the 
patients survived not longer than ten days, while in 5 cases 
the difficulties of diagnosis were such that the presence 
of tuberculosis was not demonstrated during a period in 
hospital of one to two months. 


Tuberculous Bronchopneumonia 

The gravity of the illness of tese 6 patients is shown by 
the shortness of their life in hospital—one, two, six, eight, 
ten, and twenty-five days. 4 of them had not sought 
advice until their illness was in its terminal stages, while 
the other 2 presented with abdominal symptoms (acute 
in one, chronic in the other). 

CasE 1.—Male, aged 77. Vague ill-health for six weeks was 
followed by cough and dyspnoea for two days. X-ray showed 
bilateral mottling, with calcification at the left apex; the sputum 
grew pneumococci. Provisional diagnosis: bronchopneumonia. 

CasE 2.—Male, 59. Was treated for a fibrosarcoma of the 
breast by surgery and radiotherapy. Shadows which appeared 
in follow-up chest radiographs gradually became more exten- 
sive. Provisional diagnosis: secondary sarcoma. 

CasE 3.—Male, 60. This man had chronic bronchitis and 
emphysema, with a history of three weeks’ deterioration. He 
presented with a severe pneumonia and died next day. 

CasE 4.—Male, 70. Admitted with large-bowel obstruction, 
he came to laparotomy the day after, the finding being non- 
specific colitis. He died seven days later with paralytic ileus; 
at necropsy extensive tuberculous bronchopneumonia was 
found. The colitis was not tuberculous. 
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Disseminated Tuberculosis 

The 3 children in this series were all seen in 1948, and 
all had tuberculous meningitis. This was suspected in 
2 of them. 

CasE 5.—Male, 1 year. After a “ chesty ”’ illness, became 
drowsy and had convulsions. The diagnosis was thought to be 
probably cerebral abscess, possibly tuberculous meningitis. 

CasE 6.—Female, 2. Admitted with otitis media; afterwards 
a mastoidectomy was done. She developed focal neurological 
signs, and was thought to have a cerebral abscess. 

CASE 7.—Female, 5. Developed neurological signs following 
measles. Provisional diagnosis: encephalitis. 

An old lady seen in 1952 also had tuberculous menin- 
gitis. 

CASE 8.—Female, 78. Three weeks after a fall, was admitted 
with fever, headache, and neck stiffness of one day’s duration. 
Provisional diagnosis: subarachnoid hemorrhage. Repeated 
attempts at lumbar puncture were unsuccessful. The source 
of her meningitis was a caseous mediastinal lymph-node. 

Another old lady had miliary tuberculosis with menin- 
gitis, and tuberculous septicemia as well. 

CasE 9.—Female, 77. Too ill to give a history, she was 
febrile and drowsy, but no physical signs were noted apart from 
extensor plantar responses. The chest X-ray was reported as 
normal. She died after forty-five days in hospital. The white 
blood-cell count was 3000 per c.mm. (monocytes 6°,). Post 
mortem, miliary tuberculosis was present as well as necrotic 
foci without tubercle formation in the bone-marrow (see next 
case). 

Tuberculous septicemia was found in another 3 
patients. 

Case 10.—Male, 45. Had an illness of ten weeks (not all 
spent in hospital), with cough, sputum, weight-loss, and fever. 
Chest X-ray suggested a carcinoma of the right upper-lobe 
bronchus. One direct-smear examination of sputum did not 
show any acid-fast bacilli. Post mortem, the pulmonary lesions 
were found to be necrotic foci, free of epithelioid-cell tubercles 
but swarming with acid-fast bacilli. 

CasE 11.—Female, 68. Had a “ chesty ”’ illness lasting eight 
weeks. X-ray showed bilateral patchy clouding; the sputum 
grew staphylococci, a smear for acid-fast bacilli being negative. 
Post mortem the lungs showed appearances similar to those of 
case 10. 

CASE 12.—Female, 47. Was admitted to a mental observa- 
tion ward, with a history of three weeks’ malaise, confusion, and 
fever. The blood showed a pancytopenia. The source of the 
tuberculous septicemia was a pulmonary reinfection primary 
complex. 


> 


Tuberculous Peritonitis 


In these four old patients there was practically no clue 
to the correct diagnosis. 

CasE 13.—Female, 88. No history could be obtained. She 
was febrile and wasted, but without localising signs. The chest 
radiograph was normal. Ileal ulceration and nodular peritonitis 
were found post mortem. 

CasE 14.—Female, 77. Had a severe macrocytic anemia, the 
blood-film otherwise being normal. Abdominal tenderness was 
noted terminally. The liver and spleen were enlarged but were 
not histologically tuberculous, tuberculosis being confined to 
the peritoneum (miliary) and a mediastinal lymph-node. 

CasE 15.—Male, 76. Had had nine months’ jaundice, 
thought to be obstructive, and attributed to carcinoma of the 
pancreas. Later the jaundice cleared and ascites developed. 
Liver-function tests suggested mild cirrhosis. | Necropsy 
showed multilobular cirrhosis, tuberculous peritonitis, and 
mediastinal lymph-node tuberculosis. 

CasE 16.—Female, 71. There had been vomiting, diarrhcea, 
and epigastric pain for two weeks. The abdomen was distended. 
Provisional diagnosis: incomplete small-bowel obstruction. 








Tuberculous Pericarditis 
CASE 17.—Female, 65. 


There was a three-week history of 
dyspnoea on exertion. The blood-pressure was 170 100 mm. 


Hg and the heart greatly enlarged radiographically. The 
clinical diagnosis was congestive heart-failure. Necropsy 
revealed a large heart, with pericardial effusion and a shaggy 
bread-and-butter pericarditis, which showed histologically 
numerous caseating miliary tubercles. No evidence of tuber- 
culosis elsewhere. 

CasE 18.—Male, 63. The clinical diagnosis was pericardial 
effusion, but aspiration was not attempted. As well as peri- 
carditis there was extensive tuberculosis of mediastinal lymph- 
nodes. 

Discussion 

In our general hospital tuberculosis was regarded as the 
principal cause of death in 2-8°, of all cases coming to 
necropsy in the period under review (1948-57). This 
incidence may be exaggerated because of the special effort 
made to secure postmortem examination in such cases; 
but clearly tuberculosis is still an important cause of death. 

In chronic pulmonary tuberculosis the diagnosis was 
always made during life. As a cause of death it was seen 
mainly in elderly males. 

Acute tuberculosis in the elderly may be hard to 
diagnose. 

1. It can be so severe and acute that the patient dies before 
investigation is complete. 

2. In the case of tuberculous bronchopneumonia, if acid- 
fast bacilli are not found on a routine sputum examination, and 
some other pathogen is recovered, tuberculosis may not again 
be considered. 

3. Localising symptoms and signs may be lacking in the very 
old. The tuberculous nature of extrapulmonary forms of the 
disease may pass unsuspected. This was seen in the cases of 
peritonitis, pericarditis, and septicemia, as described above. 
In the presence of some other disease (acute or chronic), con- 
comitant tuberculosis passes unnoticed, although it may in fact 
be the cause of the patient’s death. 

Routine chest radiography of all patients admitted to 
hospital (other than children) is likely to result in the 
finding of silent tuberculosis which may otherwise be 
missed (Brooks 1957). In several cases in our series the 
radiographic appearance was not typical; it follows that 
tuberculosis should enter into the differential diagnosis of 
every abnormal chest radiograph. 

If the unusual case is to be revealed, adequate material 
must be submitted to the laboratory for bacteriological 
and histological examination. Routine histological 
examination of tissues post mortem is also desirable, 
especially in cases of bronchopneumonia. 

Unfortunately some cases are still likely to defy diagnosis 
—especially those that are rapidly fatal. Acute lesions 
may develop through recrudescence of a quiescent primary 
focus (Pagel et al. 1953) or from a primary infection late 
in life (Terplan 1940). After more than a decade of 
chemotherapy, the emergence of resistant strains of 
bacilli may be increasing the number of virulent primary 
infections in later life. (Bacillary sensitivity was not 
investigated in the present series.) The problem of these 
patients is one of prevention, and hence of case-finding 
outside the hospitals. Beresford (1957) has pointed out 
that elderly patients are often reluctant to have their chests 
radiographed, and Heaf (1956) has suggested that a chest 
X-ray be made a condition for payment of the old-age 
pension. 

Summary 

128 necropsies on patients dying of tuberculosis at the 
Central Middlesex Hospital between 1948 and 1957 were 
analysed clinically and pathologically. 
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It was found that an increasing number of elderly males 
were dying of all forms of the disease. . 


Particularly in the second half of life, some varieties of 
the disease—notably disseminated tuberculosis and 
bronchopneumonia—often went unrecognised. Some of 
the diagnostic difficulties are discussed. 

We should like to thank Dr. R. M. Stirland, Dr. Walter Pagel 
and Dr. C. H. C. Toussaint, for help and advice during the prepara- 
tion of this paper. 
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ALIMENTARY LIPZXMIA AND HEPARIN 
CLEARING IN ISCHEMIC HEART-DISEASE 


J. R. A. MITCHELL 
M.B., B.Sc. Manc., M.R.C.P. 
B. BRONTE-STEWART * 
M.D. Cape Town, M.R.C.P. 
From the Department of the Regius Professor of Medicine, 
The Radcliffe Infirmary, Oxford. 

INTRAVENOUS heparin is said to clear alimentary 
lipzemia less effectively in patients with atheroma than in 
normal controls (Block et al. 1951, Oliver and Boyd 1953, 
Herzstein et al. 1954). If this is so, the discrepancy could 
be due either to a difference in the physical or chemical 
state of the fat particles or to a difference in the heparin- 
activated enzyme system. The usual method of assessing 
clearing, which compares the optical densities of lipaemic 
plasma before and after intravenous heparin, does not 
allow this differentiation to be made, nor does it allow 
the clearing of plasma-lipid at different times after the 
fat meal to be compared. 


This paper reports studies in which substrate and 
enzyme were kept apart until clearing could be carried 
out in vitro. Age-matched pairs of male patients with and 
without ischemic heart-disease were given a standard 
fat meal, and plasma specimens were obtained at intervals 
thereafter. Two days later, after a non-fatty meal, their 
clearing mechanism was activated with heparin and 
samples of plasma were obtained. 


It was then possible to compare the rate of in-vitro 
clearing in four systems. Plasma-lipid from a patient 
with ischemic heart-disease could be cleared by heparin- 
activated clearing factor either from the patient himself 
or from his control, and lipid derived from the normal 
control could be cleared in the same way. 


Methods 


Twelve tests were carried out, and in each two age- 
matched patients were studied. 


One member of each pair had had a myocardial infarct, 
proven electrocardiographically, while the other had no evi- 
dence of ischemic heart-disease. These normal controls were 
recruited from convalescent hospital patients, the purpose and 
nature of the test having been explained to them. 


On day 1, after an overnight fast, a sample of venous blood 
was taken from each patient. They were then given a standard 
1000-calorie 75 g. fat breakfast (3 oz. double cream, taken 
with 6 oz. stewed apples; 2 whole eggs and 1 extra yolk, 
scrambled with '/, oz. English butter; 2 oz. bread with 3/, 


*Present address: department of medicine, University of Cape Town, 
Observatory, Cape, South Africa. 


oz. English butter; and '), oz. marmalade). Further blood 
samples were taken 2, 4, 6, and 8 hours afterwards. No other 
food or fluid was given during the test, but smoking was 
allowed. 

On day 3, after an overnight fast, and at a time correspond- 
ing with the fatty meal on day 1, a fat-free meal of the same 
calorie value was given. Four hours afterwards, 15 mg. 
(1500 units) of heparin (Boots) in 2 ml. sterile physiological 
saline solution was given intravenously, and 15 minutes later 
a venous blood sample was taken from the other arm. 

All samples were drawn into dry all-glass syringes and were then 
mixed with freshly prepared 3-8°, sodium citrate, 9 parts of blood 
being added to 1 part of citrate. Each sample was centrifuged at 
once, at 3200 r.p.m. for 15 minutes, and the plasma was sucked off 
and stored at 4° C until required. 

Duplicate 1-5 ml. samples from each day-1 specimen were pipetted 
into 4 in. 1/, in. (10-2 1-3 cm.) colorimeter tubes, and put into 
a waterbath at 37° C. After they had come up to bath temperature, 
their optical density was measured at 650 my against a distilled water 
blank, on a ‘ Unicam’ colorimeter. We now had in the bath, for 
each patient, duplicate samples of fasting plasma and plasma at 
2-hourly intervals after a fat meal. The samples were arranged in 
two rows: one row was to receive clearing factor from the same pati- 
ent, while the other was to receive clearing factor from the other 
member of the pair. 

The plasma samples taken on day 3 after heparin were then 
placed in the bath, and, after equilibrating, the clearing reaction was 
started by pipetting 1 ml. of this material into the appropriate tube, 
inverting once and replacing in the bath. The additions were made, 
at 20-second intervals, and 2 minutes after each tube had received 
its quota of clearing factor its optical density was measured. Every 
20 minutes thereafter, for 2 hours, the densities were recorded, the 
order of reading and the 20-second gap between tubes being pre- 
served. The rate of clearing for each lipemic sample was assessed 
by converting the optical densities into percentages of the 2-minute 
reading—i.e., the initial optical density. 

Results 
Intensity of Alimentary Lipemia 

Of the twenty-four patients, four had been on special 
diets before the test. Fig. 1 shows the mean optical- 
density levels at various times after fat feeding for the 
twenty who had previously been on a normal diet (nine 
with ischemic heart-disease and eleven controls). It will 
be seen that the patients with ischemic heart-disease have 
higher optical densities throughout, even including the 
fasting specimens, but that the difference between them 
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Fig. 1—Mean optical density levels, at various times after standard 
fat meal in the 9 patients with ischaemic heart-disease, and 
11 control patients, who were on normal diet. Vertical lines show 
standard errors of these means. 2 
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Fig. 2—(a) Optical densities, expressed as percentage of initial den- 
sity, after addition of control and ischaemic-heart-disease clear- 
ing factor, to lipid obtained from 12 patients with ischaemic 
heart-disease. (6b) The corresponding findings in 12 control 
patients. 
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and the controls becomes very large in the 4, 6, and 8-hour 
specimens, this difference being highly significant. 
Heparin Clearing 

Comparison of ischemic heart-disease patients with 
controls.—There was no significant difference between 
the four systems studied. Heparin clearing factor pre- 
pared from the ischemic heart-disease patients was as 
active as that from the controls, and the plasma-lipid 
samples obtained from the two groups at various intervals 
after a fatty meal were also similar in their behaviour. 

Fig. 2 summarises the results obtained. The values 
plotted are composite means, derived by amalgamating 
the values for the fasting, 2-hour, 4-hour, 6-hour, and 
8-hour samples for each of the four systems. 

Comparison of clearing at different times after fat feeding. 
—As the mean initial optical densities at the various times 
after the fat meal follow the pattern of the lipemia (and 
thus differ markedly), and as the amount of available 
substrate affects the clearing response, one cannot draw 
any conclusions about the comparative behaviour of the 
fasting, 4-hour, and 8-hour samples. 

There was no significant difference between the mean 
optical densities of the 2-hour and 6-hour samples, but 
fig. 3 shows the considerable difference in their clearing 
rate. Lipawmic plasma 2 hours after a fatty meal cleared 
mere rapidly and completely than plasma of comparable 
optical density withdrawn 6 hours after fat feeding. 


Discussion 

These studies show that, after a standard fat meal, 
patients with ischemic heart-disease become more 
intensely lipemic than normal controls. This difference 
has been observed before (Woldow et al. 1954), but it has 
been suggested that, as alimentary lipamia appears to be 
more intense in older patients (Becker et el. 1950, 
Herzstein et al. 1953), a disparity in age between the 
groups studied might account for the difference. In our 
study, and in that of Barritt (1956) in which similar results 
were obtained, the two groups were age-matched; and it 
would therefore seem that fat feeding does produce an 
unusually intense lipwmia in patients with ischemic 
heart-disease. 

This could be due to a difference in absorption or a 
difference in the clearing of absorbed fat from the blood- 
stream. Although the relation between normal post- 
prandial clearing and heparin-activated clearing is uncer- 
tain, various groups of workers have compared the effect 
of heparin on postprandial lipemia in atheromatous 
patients with that in normal controls. Block et al. (1951) 
and Herzstein et al. (1954) reported defective clearing in 
their patients with atheroma, and they suggested that 
this might be an indication of impaired postprandial 
clearing, thereby accounting for the greater degree of 
lipemia in such patients. On the other hand, Hood 
et al. (1954) and Kaufmann (1955) were unable to 
detect any difference in heparin-induced clearing. We 
ourselves have found no significant difference in the 
activity of heparin-activated clearing factor prepared 
from patients with and without ischemic heart-disease; 


and, similarly, Baker (1957), using coconut-oil emulsion 


as a substrate, could not detect any difference in clearing- 
factor activity between normal controls and _ patients 
with myocardial infarction. 


The greater intensity and duration of the alimentary; 


lipemia in the patients with ischemic heart-disease might 
have been due to the chemical or biophysical state of the 
suspended lipids; but we failed to find any difference in 
the initial rate of clearing of the lipid derived from the 
two groups of patients. As the capacity of an enzyme 
system is related to the amount of available substrate, the 
slight divergence in the later stages of clearing probably 
reflects the greater degree of lipwmia in the ischemic- 
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initial density, after adding clearing factor to plasma obtained 
two and six hours after a fat meal, for the whole group of 24 
patients. 
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heart-disease group; and in any event, it is not statistically 
significant. 

If there is any association between the heparin-activated 
clearing system and the mechanism by which the normal 
alimentary lipemia is cleared, these results would sug- 
gest that the unusually intense lipemia in patients with 
ischemic heart-disease is due to a difference in absorp- 
tion rather than in removal. Becker et al. (1950) have 
shown that fat introduced intravenously disappears from 
the plasma at the same rate in patients whose alimentary 
lipemia is widely dissimilar, and we, therefore, think it 
likely that differential absorption-rates account for the 
discrepancy between ischemic heart-disease patients and 
age-matched controls. 

It has been shown (Pomeranze et al. 1954, Bronte- 
Stewart and Blackburn 1958) that the extent and dura- 
tion of postprandial lipemia after a standard fat meal 
can depend on the nature of the dietary fat intake before 
the test. In four of our patients, who were on a diet con- 
taining a high proportion of polyunsaturated fatty acids, 
the lipemia was of shorter duration than in any other 
subject, and its peak occurred earlier. For this reason 
these patients were excluded from table 11. It is just 
possible that in the other twenty patients previous 
dietary habits might account for the difference between 


| those with ischemic heart-disease and their controls; but, 





as they had all been on a normal hospital diet for some 
time before the tests, this is very unlikely. 

These studies also show a striking difference between 
the plasma lipids 2 hours and 6 hours after a fatty meal. 
Although the optical density of the two groups of samples 
does not differ significantly, they behave quite differently 
when clearing factor is added. There must be some 
difference in the physical or chemical properties of these 
early and late postprandial lipemic samples, and we are 
“nvestigating this further. 


Summary 
Twelve patients with ischemic heart-disease and 
twelve age-matched control patients were given a stand- 
ard meal containing 75 g. of fat. Examination of their 
plasma showed that postprandial lipemia was greater in 
the patients with ischemic heart-disease. 


Two days later, after a non-fatty meal, the same twenty- 
four patients were given intravenous heparin (15 mg.). 
Plasma samples obtained 15 minutes later were tested 
for their capacity to clear the lipemic samples obtained on 
the first day. 


There was no significant difference in clearing rate 
between the four systems used—namely, (1) ischemic- 
heart-disease lipid with ischemic-heart-disease clearing 
factor, (2) ischemic-heart-disease lipid with control 
clearing factor, (3) control lipid with control clearing fac- 
tor, and (4) control lipid with ischemic-heart-disease 
clearing factor. 

The lipemic samples obtained 2 hours after the fatty 
meal cleared more rapidly and completely than the 
samples obtained 6 hours after it. As these samples were 
of similar initial optical density, they must differ 
in the physical or chemical properties of their lipid 
constituents. 

We are grateful to Sir George Pickering for advice and encourage- 
ment; to Miss S. Briers and Mr. A. J. Ough for technical assistance; 


and to the dietitians of the Radcliffe Infirmary for preparing the 
special breakfasts. 
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INHIBITION OF HEPARIN CLEARING 
BY PLATELETS 


J. R. A. MITCHELL 
M.B., B.Sc. Manc., M.R.C.P. 


From the Department of the Regius Professor of Medicine, 
The Radcliffe Infirmary, Oxford 


AFTER an intravenous injection of heparin, a lipolytic 
substance appears in the plasma, which can increase the 
translucency of lipemic plasma or fat emulsions. This is 
the heparin clearing reaction. Hollett and Meng (1956) 
and Angervall and Hood (1957) showed that it was 
inhibited by a substance present in normal plasma. 

I report here a series of experiments which suggests 
that the inhibitory effect resides in, or is closely 
associated with, the blood platelets. 


Methods 

Blood samples were drawn through wide-bore stainless- 
steel needles into dry, all-glass syringes, lubricated with 
silicone fluid (MS.550) and were then put into siliconised 
centrifuge tubes containing freshly prepared 3:8% sodium 
citrate, 9 parts of blood being added to 1 part of citrate. The 
tubes were kept in a beaker of crushed ice when samples 
containing clearing factor were being handled. Substrate 
samples were spun at room temperature and the plasma was 
sucked off into siliconised tubes. Clearing factor samples were 
spun at 2°C for 15 minutes at 3200 r.p.m., the plasma being 
stored at 2°C until the substrate tubes had been prepared. 

The clearing reaction was carried out in 4 in. x !/, in. 
(10:2 cm. x 1:3 cm.) colorimeter tubes in a water-bath at 
37°C. After a tube containing substrate had been allowed to 
reach bath temperature, clearing factor was added, the tube 
was inverted once, and replaced in the bath. 2 minutes later its 
optical density was measured at 650 mu, against a distilled 
water blank, on a ‘ Unicam’ colorimeter. Further readings 
were made at 20-minute intervals for 2 hours, and the clearing- 
rate was assessed by expressing these readings as a percentage 
of the 2-minute, or initial, optical density. When a series of 
substrate tubes was being cleared, the clearing factor additions 
were made serially at 20-second intervals, and this interval 
was maintained throughout the subsequent readings. 

The buffered saline solution was made by taking 50 ml. of a 
stock solution containing 19-43 g. hydrated sodium acetate, 
and 29-43 g. sodium diethylbarbiturate per litre, adding 
45 ml. 0-1N hydrochloric acid, making up to a litre with 
0-85°% sodium chloride, and adjusting to pH 7-4 with 0-1N 
hydrochloric acid. 

The platelet washing solution contained 0-2 g. sodium acetate 
and 5-0 g. of dextrose in 100 ml. of 0-85°% sodium chloride. 


Results 

Experiment I: Effect of Differential Centrifugation 

Sixteen subjects (twelve males, aged 45-58, and four 
females, aged 23-57) were given a meal containing 75 g. 
of fat (2 eggs and an extra yolk, scrambled with 1 oz. 
British butter; 3 oz. double cream taken with stewed 
fruit, and coffee). 4 hours later a venous sample was 
taken, and half was spun at 1500 r.p.m. for 10 minutes, 
while the remainder was spun at 3200 r.p.m. for 15 
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minutes. 6 100-9 
hours after the 
fat meal, 15 mg. r 
(1500 units) of 
heparin in 2 ml. 
sterile normal 
saline was in- 
jected intraven- 
ously, and 5 
minutes later a 
blood sample 
was taken from 
the opposite 
arm. 

The rate of 
clearing after 
adding 1 ml. 
post-heparin 
plasma to 1-5 ml. 
samples of slow- 
spun and _ fast- 
spun lipemic 
plasma was mea- 
sured. The 
results are shown 
in fig. 1, and it is 
clear that plasma obtained by fast spinning clears more 
rapidly and completely than lipemic plasma produced by 
slow spinning. 

This could either be due to some relatively dense 
material with inhibitory properties being spun down, or, 
alternatively, some low density material which facilitates 
clearing, floating up. 
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Fig. 1—Optical densities, expressed as per- 
centage of initial level, after adding clearing 
factor (C.F.) to fast- and slow-spun lipemic 
plasma. 


Experiment II: Inhibitory Effect of Material Spun Down 
Eleven subjects (nine males, aged 48-57; and two 
females, aged 41 and 57) were given a meal containing 
75 g. of fat, and a venous sample was taken 4 hours later. 
This was spun for 10 minutes at 1500 r.p.m., and the 
plasma was sucked off. Some was set aside and the rest 
was spun for 15 
minutes at 3200 
r.p.m. The 
supernatant 
“* fast-spun ”’ 
plasma was 
poured off, leav- 
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Fig. 2—Optical densities, expressed as per- 
centage of initial level, after adding clearing 
factor to (a) slow-spun lipemic plasma, 
(6) fast-spun lipemic plasma, (c) fast-spun 
lipemic pl + 
down material. 
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15 minutes at 3200 r.p.m. The supernatant was discarded, 
and the plug was once more gently broken up, washed well with 
buffered saline, and spun again. After discarding the super- 
natant, the plug was broken up, and resuspended in buffered 
saline, so that its final volume was one-third of the volume of 
the plasma from which it had been derived. Thus 0-5 ml. of 





suspension contained spun-down material from 1:5 ml. of 


plasma. 

Plasma with clearing activity was prepared as in experiment 
I, and 1 ml. samples were put into three substrate systems: 
1:5 ml. slow-spun plasma plus 0-5 ml. buffered saline; 1-5 ml. 
fast-splun plasma plus 0:5 ml. buffered saline; and 1:5 ml. 
fast-spun plasma plus 0-5 ml. suspension. The clearing 
patterns for these three systems are shown in fig. 2. It is clear 
that by adding back the material thrown down by fast spinning, 
we can inhibit clearing. This material is, in the main, blood 
platelets, and it seems likely therefore that the inhibitory 
factor resides in, or is associated with, platelets. As platelets 
are capable of adsorbing substances on to their surface, the 
inhibitory material might be on the platelets, rather than in 
them, but as they retained their inhibitory activity after thorough 
washing with dextrose-acetate-saline, and again with buffered 
saline, this seems less likely. 
Experiment III: Effect of Platelet Extract 

Eleven subjects (nine males, aged 48-57, and two 
females, aged 41 and 57) were given a 75 g. fat meal and 
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Fig. 3—Optical densities, expressed as percentage of initial level, 
after adding clearing factor to fast-spun lipemic plasma, and to 
this plasma to which a suspension of platelet debris, a cell-free 
platelet extract and heated extract had been added. 


bled 4 hours later. After slow spinning in the usual way, 
and setting aside samples for clearing, the remainder of 
the plasma was put into a siliconised round-bottomed 
plastic centrifuge tube. 

After spinning at 3200 r.p.m. for 15 minutes, the resulting 
fast-spun plasma was poured off, leaving the platelet plug. 
This was then homogenised, using a glass rod expanded at its 
lower end so as to fit snugly into the round bottom of the tube, 
the grinding surface being slightly roughened. The rod was 
rotated at 3000 r.p.m. by a fractional-horsepower motor, and 
the homogenisation was carried out with the lower end of the 
centrifuge tube in crushed ice. 

After homogenisation, buffered saline to half the required 
final volume was added, the homogenate suspended in this with 
the spinning rod, and then centrifuged at 3200 r.p.m. for 
15 minutes. The supernatant was poured off and retained, 
and the homogenisation, resuspension, centrifugation, and 
pouring off of the extract repeated. The two platelet extracts 
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Fig. 4—Optical densities, expressed as percentage of initial level, 
after adding clearing factor to (a) a substrate of emulsified 
groundnut oil to which bovine albumen had been added, (6) the 
same substrate plus platelet debris, platelet extract, dialysed 
extract, and heated extract. 


were amalgamated and the debris remaining in the centrifuge 
tube was resuspended in an equal volume of buffered saline. 
As in experiment 11, the final volumes were one-third of the 
volume of the plasma from which the platelets had been 
obtained. Thus, 0-5 ml. of platelet extract or suspended debris 
should contain material equivalent to the platelets in 1:5 ml. 
of slow-spun plasma. 

To assess the effect of these preparations, and also to try to 
determine the nature of any active extracted substance, 1 ml. 
of plasma with clearing activity, prepared in the usual way, 
was added to tubes containing fast-spun plasma, and fast- 
spun plasma plus 0-5 ml. of suspended platelet debris, 0-5 ml. 
of platelet extract, and 0-5 ml. of platelet extract which had 
been heated to 100°C for 10 minutes. 

Fig. 3 shows the changes in optical density after adding the 
clearing factor, and there is no doubt that a cell-free extract 
of the platelet plug inhibits heparin clearing; that the platelet 
debris is minimally active in this respect; and that moist heat 
at 100 C for 10 minutes does not inactivate the extract but 
seems, on the other hand, to increase its activity slightly. 
A few tests were done using extract stored at 2°C for 7 days 
and there was no loss of activity. 

To ensure that the inhibitory effect of the extracts was not 
due to material ground out of the plastic centrifuge tube, a 
drop of buffered saline was treated in the same way as the 
platelet plug. A 0-5 ml. sample of this ‘‘ extract ” was entirely 
without effect on the clearing of fast-spun plasma. 


Experiment IV: Use of Artificial Substrate 

Lipemic plasma is not an ideal substrate, since fat 
feeding and bleeding are necessary to obtain it at all; 
once obtained it is unstable and its fat content varies from 
subject to subject. If the properties and nature of the 
active constituent of the platelet extract are to be studied, 
amore readily obtainable substrate of constant fat content 
is required. 

It has been shown that simple emulsions of a variety of fats 
can be hydrolysed, and thereby cleared, by plasma obtained 


‘after an intravenous injection of heparin. Meng et al. (1954) 


used olive oil, Grossman (1954) sesame oil, and Baker (1957) 
coconut oil. During clearing, plasma-albumen acts as an 
acceptor of released fatty acids and therefore, in these artificial 
systems, at least 50°,, of the final volume should be provided 
by plasma, or albumen should be added (Zuckerman and 
Singher 1955). A 50°, oil-in-water emulsion of groundnut 
oil is available commercially (‘ Prosparol ’, Duncan Flockhart) 
and has an average particle size of less than 1 «. From this 
stock material a substrate solution was freshly prepared, as 
required, by diluting a smail amount with buffered saline to an 


optical density of 0-750 (this represents a dilution of about 1 
in 2500). 1:5 ml. samples were put into colorimeter tubes and 
0:5 ml. 30°, bovine albumen added. 

A venous blood sample was obtained from a subject and 
dealt with as in experiment III, so as to give a suspension of 
platelet debris and a cell-free platelet extract. Plasma with 
clearing-factor activity was then prepared, and clearing was 
carried out in the usual way, 1 ml. of clearing factor plasma 
being added to the oil-albumen substrate alone, and to the 
substrate plus 0:5 ml. of suspended debris, 0-5 ml. of extract 
0-5 ml. of extract subjected to moist heat at 100°C for 10 
minutes, and 0-5 ml. of extract dialysed in a ‘ Cellophane’ sac 
against buffered saline for 15 hours at room temperature. 


To date, 12 such studies have been carried out, and the 
results, which are shown in fig. 4, are similar to those of 
experiment 111. Thus, a cell-free extract of platelet 
material exerts an inhibitory effect on the clearing of a 
fat emulsion, whereas a suspension of platelet debris is 
much less active. Heating does not abolish the inhibitory 
properties of the extract; in fact the heated extract is 
more active. Dialysis is also without effect on its activity. 

If, instead of 1 ml. of plasma with clearing activity, 
1 ml. of an 0-:0025°, solution of triple-strength pancreatin 
(Paines & Byrne Ltd.) in buffered saline, is used, similar 
results are obtained. The platelet extract can thus inhibit 
both clearing factor lipase and pancreatic lipase. 


Discussion 


The inhibitory substance present in the cell-free 
platelet extract would seem to have similar properties to 
the clearing-factor inhibitor prepared from normal plasma 
by Hollett and Meng (1956): heat stability and inability 
to dialyse. They showed that their inhibitory fraction 
contained glucosamine, and thought that it was probably 
a glycoprotein. They also found that, if the inhibitory 
material was incubated with a fat emulsion, the optical 
density of the system increased; phase microscopy showed 
that the average size of the fat particles had also increased, 
thus suggesting that the inhibition might be due to a 
change in the physical state of the substrate. I have carried 
out similar studies with the inhibitory platelet extract and 
have found that incubation with fat emulsion produces no 
change in optical density. Much more work is needed, 
however, before the inhibitory substance can be identified 
and its mode of action determined. 


The significance of this substance depends on the 
significance and physiological role of the heparin clearing 
phenomenon itself. Jeffries (1954) showed that, in the 
rat, during the absorption of olive oil, the plasma possessed 
clearing activity. Robinson et al. (1954) found that the 
clearing substances present in rat plasma after fat feeding 
and after intravenous heparin were similar in their 
response to temperature and pH change, and in their 
inhibition by triton derivatives, sodium tauroglycocholate, 
and protamine. As clearing proceeds, glycerol and fatty 
acids are released, and Robinson et al. (1955) showed that, 
in man, the blood level of free fatty acids rises after a 
fatty meal, suggesting that chylomicra are being hydro- 
lysed. Clearing factor has been shown to be present in 
many normal tissues (Korn 1955) and if, as seems likely, 
the heparin clearing reaction is not a purely artificial 
phenomenon but is of physiological significance, in lipid 
transport, the presence of an inhibitory substance in 
platelets is of considerable importance. Until more is 
known about its nature and mode of action, one can but 
speculate, but its presence provides yet another link 
between lipids and blood-clotting mechanisms. 
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Macfarlane et al. (1941) showed that plasma freed from 
fat by high-speed centrifugation or extraction with carbon 
tetrachloride could not be clotted by Russell’s viper 
venom, but that added fat restored its coagulability. 
Fullerton et al. (1953) found that after a fat meal blood- 
clotting was accelerated, and this is apparently due to the 
presence of ethanolamine phosphatide in the chylomicra 
(Robinson and Poole 1956). Plateiets themselves are 
known to be affected by fat administration or heparin 
injection. Copley and Robb (1942) showed that intra- 
venous heparin, in the dog, produced a fall in platelet 
count, lasting from 15 minutes to 3 hours, followed by 
a rise to higher levels than normal. Cole et al. (1953) 
found that in man, after oral or intravenous fat, the 
platelet count might fall by as much as 50°); if heparin 
was then given intravenously, the count increased. 
Tocantins and Cantarow (1936) prepared an anti-platelet 
serum, and showed that when this was injected there was 
an increased lipemia, and the fatty acid content of the 
blood rose. Platelets are of course known to antagonise 
the anticoagulant properties of heparin, and Burstein and 
Guinand (1957) prepared a watery extract from platelets 
damaged by freezing, which shortened the thrombin time 
and lowered the antithrombin activity of heparinised 
plasma. 

When all these apparently unconnected observations 
are considered together, it is clear that heparin, platelets, 
other blood-clotting factors, and the mechanisms of fat 
transport and clearing are intimately related. The presence 
in platelets of a substance which can inhibit clearing 
serves as another link, and one may speculate on the 
possible pathological importance of this factor. It has 
been suggested by Duguid (1946) that atheromatous 
plaques represent the end-stages of an organised mural 
thrombus. If this is so, might the high concentration of 
lipid in the plaque relate to the presence, in the clot, of 
disintegrating platelets, which by releasing their inhibitory 
material, interfere with the local fat-handling mechanisms ? 


Summary 

Platelet-rich lipwmic plasma clears less rapidly and 
completely than platelet-poor plasma. 

A cell-free, heat-stable, non-dialysable platelet extract 
can be prepared, which inhibits the clearing of lipzemic 
plasma and fat emulsions. The extract also inhibits 
the clearing of fat emulsions by pancreatic lipase. Its 
significance is discussed. 

I am grateful to Sir George Pickering for advice and encourage- 
ment, and to Miss S. Briers for technical assistance. 
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VOMITING OF EARLY PREGNANCY 
PSYCHOLOGICAL FACTORS AND BODY BUILD 
A. J. COPPEN 
M.D. Brist., D.P.M. 
RESEARCH ASSISTANT, INSTITUTE OF PSYCHIATRY, 
THE MAUDSLEY HOSPITAL, LONDON, S.E.5 

THE importance of psychological factors in the vomiting 
of early pregnancy is a controversial matter. Robertson 
(1946), in a personality study of women who suffered from 
this condition, reported disturbed sexual function, undue 
attachment to the mother, and a history of previous 
dyspepsia. Ina series of 20 women admitted to hospital for 
hyperemesis gravidarum Harvey and Sherfry (1954) ob- 
tained a history of gastrointestinal symptoms (including 
vomiting in response to emotional disturbance), frigidity, 
and immaturity of personality. On the other hand, 
Nordmeyer (1946) noted that of 85 women requesting an 
abortion not one developed hyperemesis. 44 of them had 
had a psychiatric illness and he argued that, if psycho- 
logical factors were important in this condition, vomiting 
should have been a frequent symptom among these 
patients. 

My object was to see whether women who suffer from 
vomiting of early pregnancy differ psychologically and in 
physique from those who do not. 


The Investigation 

50 primipare were randomly selected from an antenatal 
clinic. 29 were found to have vomited during their preg- 
nancy, and the other 21 served as a control group. All 
had had an otherwise normal pregnancy and in none was 
the vomiting severe enough to warrant admission to 
hospital. The examination consisted in (1) a psychiatric 
interview, (2) a personality questionnaire, and (3) anthro- 
pometric measurements. 


The Interview 

For comparing the two groups, six lines of inquiry were 
selected from the information obtained during the 
interview. These items, which were rated on a five-point 
scale, were: 

Neurotic symptoms in childhood.—Inquiries were made about 
night terrors, sleepwalking, tantrums, bedwetting, thumb- 
sucking, nailbiting, and excessive shyness. Ratings ranged from 
grade 0 to grade 4 (symptoms which had required psychiatric 
treatment and which suggested serious maladjustment in 
childhood). 

Psychiatric symptoms before and during pregnancy were 
assessed. Patients were questioned about depression, anxiety 


TABLE I—ITEMS RATED AT INTERVIEW 





Rating 
0 1 23 4 





Item 





Neurotic symeproms ¢ in childhood — 
Patients who vomited 
Control patients 
Psychiatric symptoms before Pregnancy 
Patients who vomite 
Control patients .. 
Psychiatric symptoms during Pregnancy 
Patients who vomite 
Control patients 
Sexual function 
Patients who vomited 
Control patients 
Attitude to pregnancy 
Patients who vomited se oe . . 18 
Control patients = bee 9 
Emotionally disturbing events 
Patients who vomited ae ‘nk ve aos 25 
Control patients .. * ae a ee 19 


(29) 
(21) 


wal 
_ 
w 


_ _ 
no Ooo UE 


_ 
uo 
- 
oF AN MNO OW OA] 
Noe 


-o AT Oe 





The y? test showed there was no significant degree of association 
between these items and vomiting in early pregnancy. 
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TABLE U—-MAUDSLEY PERSONALITY INVENTORY AND DISCRIMINANT 
ANDROGYNY SCORES 
Mean and S.D. 
Test Vomiting Control : P 
patients patients 

Neuroticism .. x - 20-0 +11 20-'8+8:-4 0:28 Not sig. 
Extraversion-introversion .. 25:6 +84 25:8+8-2 0:08 Not sig. 
Discriminant androgyny score 79-8 +3-4 776+25 2-47 0:02 


and its somatic manifestations, insomnia, mood swings, feelings 
of guilt, preoccupation with bodily health, obsessional symp- 
toms, and hysterical disturbances. Ratings ranged from grade 
0 to grade 4 (symptoms severe enough for psychiatric 
treatment). 

Sexual function was rated as follows: (0) regular orgasm 
(i.e., in over 50°,, of acts of intercourse); (1) occasional orgasm 
(i.e., in under 50°,,); (2) mild pleasure during intercourse but 
no orgasm; (3) no pleasure but no special aversion to inter- 
course; (4) dyspareunia and distinct aversion to intercourse. 

The next item was the mother’s attitude to her pregnancy: 
(0) a child desired and planned; (1) not planned, but the 
patient pleased and the pregnancy accepted from the start; 
(2) an initial upset but the pregnancy gradually accepted; 
(3) persistent disappointment at being pregnant but resigned 
to having the child; (4) much upset from the beginning of 
pregnancy and still very hostile to having a baby. 

Emotionally disturbing events during pregnancy covered a wide 
variety of stresses. The serious illness or death of a friend or 
relative, or family condemnation of a premarital conception, 
were common examples. 

The Personality Questionnaire 

The Maudsley Personality Inventory was administered 
to every patient. This questionnaire was designed by 
Eysenck (1956) to measure two personality dimensions— 
neuroticism and extraversion-introversion. It comprises 
forty-eight questions, the subject being asked to answer 
“ves”’, os or oe o, 

Body Build 


The discriminant androgyny score (Tanner 1951, 1955) 
was obtained for each patient by measuring the bi-acromial 
and bi-iliac diameters and applying the following formula: 

3 = bi-acromial diameter (cm) 1 bi-iliac diameter (cm) 
The term androgyny may be defined as the presence of 
android features in women and gynecoid features in men. 
Tanner obtained a score of 90:1+4-:73 for men and 
78:94:57 for women. Before puberty the androgyny 
score fails to discriminate between the sexes. 

Results 

As will be seen from the tables, the two groups showed 
no significant difference as regards interview ratings or 
personality questionnaire. But the group with vomiting 
in early pregnancy had a significantly higher—i.e., more 
masculine—score than the controls. 

Discussion 

This investigation did not confirm the findings of 
Harvey and Sherfry and Robertson. Harvey’s patients had 
very severe vomiting, and this may account for the dis- 
crepancy; but Robertson’s patients seem comparable in 
this respect with those I studied. 

The difference found in body build should be considered 
in the light of investigations which suggest that the 
androgyny score is correlated with other sexual charac- 
teristics and abnormalities. 

Ferriman et al. (1957) found that women with hirsuties had 
an increased urinary 17-ketosteroids output, a tendency to 
oligomenorrhoea, and an increased bi-acromial diameter. There 
was good evidence that the condition was genetically deter- 


mined and they suggested that the term “constitutional 
virilism” should be used to describe the tendency towards 
masculinity in these women. Patients with pre-eclamptic 
toxemia have been found to have considerably more masculine 
scores than a control group of normal pregnant women (Coppen 
1958). Rabock (1958) found small bi-acromial diameters in 
hypogonadal men and in men with female sex chromatin. 
Lindegard (1956) showed that the size of testes was correlated 
with the androgyny score. 

Thus there is evidence that women who suffer from 
certain abnormalities related to sexual function will show 
abnormalities in their androgyny score. The present 
series provides a further example of this, although both 
the severity of the symptom and the deviation of the body 
build towards the masculine are slight. 

Summary 

29 primipare who suffered from vomiting of early 
pregnancy were compared with a control group of 
pregnant women who did not vomit. 

Assessment of psychological factors revealed no 
significant difference between the two groups. 

An androgyny score, derived from the body measure- 
ments, showed a slight but significant deviation towards 
masculinity in the women with vomiting. 
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A. VERNET 


Many chemical modifications of cortisone and hydro- 
cortisone have been prepared in an attempt to dissociate 
therapeutic action from side-effects. 

The first was the incorporation of a halogen atom in the 9x 
position (Fried and Sabo 1954). 9x-fluorohydrocortisone 
shows a tenfold to twentyfold increase of glucocorticoid 
activity and a hundredfold increase of electrolyte activity 
compared with hydrocortisone (Garrod et al. 1955). Sodium 
retention prevents its use for conditions such as asthma or 
rheumatoid arthritis, but makes it a useful adjunct to cortisone 
in the management of patients with adrenal insufficiency. 

The next important modification was dehydrogenation at the 
1 position of the steroid nucleus, giving prednisone and 
prednisolone. This increases anti-inflammatory activity four 
to five times without corresponding increase of sodium 
retention. Except when very large doses are needed, steroid 
therapy can be given without the occurrence of sodium reten- 
tion or hypertension, although the other—possibly more 
dangerous—side-effects remain (Nabarro et al. 1955). 


* First assistant, medical outpatient clinic, University Hospital, 
Geneva. 
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Two further modifications have been introduced: 6-methyl 
prednisolone and triamcinolone (9«-fluoro, 16«-hydroxy- 
prednisolone). These compounds are a little more active than 
prednisolone, and triamcinolone increases sodium excretion 
(Di Raimondo and Forsham 1958). It is not yet possible to 
assess their place in steroid therapy (Lancet 1958). 

The latest steroid is dexamethasone (9«-fluoro, 16x- 
methyl prednisolone). It has been reported to have greatly 
increased anti-inflammatory action, 1 mg. corresponding 
to 7-5 mg. prednisolone (Boland 1958); and experimental 
studies suggest that it may cause less disturbance of 
carbohydrate metabolism (Arth et al. 1958). This report 
describes studies made in the past six months of the 
metabolic effects of dexamethasone and the results of its 
administration to five patients with the nephrotic 
syndrome. 

Case-records 

Case 1: nephrotic syndrome-—A man aged 38 developed 
generalised cedema in April, 1957. Proteinuria and hypo- 
albuminezmia were present, the blood urea was 50 mg. per 
100 ml., the blood-pressure was 140/100 mm. Hg, and the 
urine contained red blood-cells and casts. Previous treatment 
had included a course of prednisone 50 mg. per day for ten 
days, which was without effect, and latterly chlorothiazide 
and a low-sodium diet. When dexamethasone was started 
he was moderately oedematous. 

Case 2: nephrotic syndrome.—An obese woman, aged 49, 
had had a mild nephrotic syndrome for nine years. Previous 
treatment had included a low-sodium diet and intermittent 
chlorothiazide. At the time of dexamethasone administration 
she had minimal cedema. 

Case 3: nephrotic syndrome-—A woman of 39 who had 
developed cedema quite suddenly in September, 1956. At that 
time the blood-pressure was 190/100 mm. Hg, the blood- 
urea was 60 mg. per 100 ml., and the urine contained red blood- 
cells and casts. Initially she was treated with a low-sodium 
diet and ion-exchange resins. In March, 1957, she was given 
prednisone 30 mg. per day for twenty-two days followed after 
an interval by maintenance therapy with 15 mg. per day for 
six weeks. Diuresis occurred during the original course of 
prednisone, but there was no reduction of proteinuria or rise 
in the plasma-albumin level. From May, 1957, to September, 
1958, intermittent chlorothiazide therapy was given, and when 
dexamethasone was started oedema was only just detectable. 

Case 4: nephrotic syndrome.-—A man aged 19 was found 
to have proteinuria on routine testing in January, 1958. Blood- 
pressure and blood-urea were normal, plasma-albumin 
3-2 g. per 100 ml., and serum-cholesterol 300 mg. per 100 ml. 
Renal biopsy (Dr. A. M. Joekes) suggested type-II nephritis. 

Case 5: nephrotic syndrome.—A man of 42 who gradually 
became oedematous in October, 1956. When first seen at this 
hospital in November, 1957, his blood-pressure was 
150/90 mm. Hg, blood-urea 50 mg per 100 ml. He was 
treated at that time with a low-sodium diet and chlorothiazide. 
When dexamethasone was started he was free from oedema 
and was allowed to leave hospital and continue as an out- 
patient. Despite a low-sodium diet he rapidly became very 
cedematous and had to be readmitted after ten days. 

Case 6: acquired hemolytic anemiaw—A woman of 
68 with hemolytic anemia and a positive Coombs test. After 
a control period on a fixed diet she was given dexamethasone 
4 mg. per day for six days, followed by prednisone 40 mg. 
per day for a further six days. She is at present being main- 
tained on dexamethasone 1:5 mg. per day; the hemolytic 
process is controlled and the Coombs test is negative. 

Case 7: diabetes, sarcoidosis, hypercalcemia.—A man of 
60 who had had diabetes for twenty years, needing 68 units 
of insulin a day for optimal control. In 1952 muscle wasting 
and weakness developed, and biopsy suggested the presence 
of sarcoidosis. He also had impaired renal function and 
hypercalcemia. Steroid therapy was started with increasing 
doses of dexamethasone, and later cortisone and prednisone 
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were given. Insulin dosage 
and carbohydrate intake 
were kept constant. The 
diabetes gradually became 
more severe, and when the 
glycosuria was maximal 
the effects of therapeutic- 
ally equivalent doses of 
dexamethasone and corti- 
sone were compared. 
Case 8: Cushing’s 
syndrome.—A man aged 
38 who had an operation 
for a chromophobe aden- 
oma of the pituitary in 
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Methods 


Metabolic balance stud- 
ies were performed on 
cases 1-4 and 6. Diets 
were specially prepared 
by one of the hospital 
dietitians, and two speci- 
men diets were analysed 
in each case. Fasting 
blood samples were taken 
twice a week for electro- 
lyte, sugar, urea, and, where applicable. plasma protein, calcium, 
and cholesterol estimations. Daily urine and seven-day fecal 
collections were made. After a suitable control period dexame- 
thasone was given, 1 mg. every six hours (cases 1-6). Diet, 
urine, and fecal sodium, potassium, nitrogen, and calcium 
(cases 1 and 4 only), and urinary protein and creatinine were 
estimated by standard methods. Urinary glucose was esti- 
mated by the glucose oxidase method in case 1 and 2 normal 
subjects, and by Benedict’s method in case 7. 


Adrenal suppression studies were performed on 2 normal 
subjects; hydrocortisone 60 mg. per day and dexamethasone 
0-6 mg., 1:2 mg., and 1°8 mg. per day were each given for 
three days in eight-hourly divided doses. Three days’ 
rest was allowed between each steroid period. Urinary 
17-hydroxycorticosteroids were measured by a modification 
of Norymberski method (Moxham and Nabarro 1956). 
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Fig. 1—Comparison of metabolic 
effects of dexamethasone (4 mg. 
per day) and prednisone (40 mg. 
per day). Daily balance data. 
Case 6: woman, aged 68, acquired 
hemolytic anemia. 


Results 


Metabolic effects.—The metabolic effects of dexametha- 
sone and prednisone were compared in case 6, and the 
results are shown in fig. 1. Dexamethasone 4 mg. per day 
had a _ sodium-diu- 
oma retic action, and on 
90mg. dail the first day of ad- 
ministration there 
was also an increase 
of urinary potassium. 
Subsequently the ex- 
cretions of nitrogen 
and potassium in- 
creased progressively, 
and changing from 
dexamethasone to 
prednisone 40 mg. 
per day did not alter 
the general trend. 

Drabetogenic effect. 
—No significant 
changes of fasting 
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Fig. 2— Urinary sugar excretion on 
cortisone (90 mg. per day) and dexa- 
methasone (2.4 mg. per day). Case 7: 
man, aged 60; diab idosi 
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blood-sugar level were found in cases 1-4 during dexa- 
methasone administration (4 mg. per day). Urinary 
glucose output was measured by the glucose-oxidase 
method in case 1, and in the normal subjects given 
0-6-1-8 mg. dexamethasone a day; but no increase was 
found. In case 7, a diabetic, urinary sugar increased 
from 1-2 g. per day before dexamethasone was given to 
23 g. per day when he was taking 4-5 mg. per day. Later 
when the sugar output was steady the effects of cortisone 
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Fig. 3—Calcium bal data. Calci 
man, aged 19; nephrotic syndrome. 


intake 1910 mg. Case 4: 





90 mg. per day and dexamethasone 2-4 mg. per day were 
compared (fig. 2). 

Calcium metabolism.—Calcium balance studies were 
performed in cases 1 and 4. In both cases there was an 
increase of calcium output and the calcium balance 
became negative. The results in case 4 are shown in 
fig. 3. Case 7, with sarcoidosis and hypercalcemia, was 
treated with increasing doses of dexamethasone. Before 
treatment serum-calcium was 12:7 mg. per 100 ml.; 
on dexamethasone 1-2 mg. per day it fell to 11-3 mg. per 
100 ml., and when the dose was increased to 4:5 mg. per 
day it rose to 13 mg. per 100 ml. During this twenty- 
one-day period urinary calcium excretion rose from 
300-350 mg. per day to over 500 mg. per day. Sub- 
sequently the patient was given cortisone 90 mg. per day, 
and after twenty-one days the serum-calcium had fallen 
to 10-6 mg. per 100 ml. and urinary excretion to 270 mg. 
per twenty-four hours. He has since been maintained on 
prednisone 15 mg. per day, and after four weeks the serum- 
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Fig. 4H—Adrenal suppression by dexamethasone in two normal men. 
Urinary excretion of 17-hydroxycorticosteroids as percentage 

of resting level. H = endogenous 17-hydroxycorticosteroid excretion 

rs Percentage of resting level when taking 60 mg. hydrocortisone per 
y. 


TABLE I—DEXAMETHASONE SUPPRESSION TEST IN CASE 8: CUSHING’S 











_s _ SYNDROME 
Days 
1 2 3 4 5 
Dexamethasone (mg. per day) re 5-0 5-0 5-0 - 
Urinary 17-hydroxycorticosteroids 
(mg. per day) 405 | 27-4 | 246 | 33:2 | 40-2 
15:7 73 15 95 13-6 


Urinary 17-ketosteroids (mg. per day) 


calcium was 10-3 mg. per 100 ml. and urinary calcium 
excretion remains at 270 mg. per twenty-four hours. 

Suppression studies.—These were carried out on two 
normal subjects and the results are shown in fig. 4. 
60 mg. hydrocortisone had an adrenal suppression effect 
similar to that of 1-6 mg. dexamethasone. In case 8, 
the patient with Cushing’s syndrome, dexamethasone 
5 mg. per day for three days led to reduction of the 
urinary excretion of 17-hydroxycorticosteroids and 
17-ketosteroids (table 1). 


NEPHROTIC SYNDROME 


Clinical effects.—Success of steroid therapy in cases of 
the nephrotic syndrome is shown by reduction or dis- 
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Fig. 5—Urine protein excretion. Cases 1-5: nephrotic syndrome. 


appearance of proteinuria and increase of the plasma- 
albumin. Changes of urinary protein excretion in the 
five patients are shown in fig. 5. In cases 1 and 3 reduction 
of proteinuria was accompanied by a rise of plasma- 
albumin and fall of serum-cholesterol level. Case 1 was 
cedematous when treatment was started, he had a satis- 
factory diuresis with a loss of 8-7 kg. body-weight and 
850 mEq. sodium. Biochemical changes in these two 
patients after the balance study are shown in table I. 
Case 1 has continued to do well. Case 3 has had a severe 
relapse following an upper-respiratory infection ten weeks 
after treatment was started, although she was still taking 
3-5 mg. dexamethasone per day. In cases 2 and 4 plasma- 
albumin and serum-cholesterol levels did not change. 
Case 5 deteriorated during dexamethasone treatment; 
he gained 7 kg. body-weight, plasma-albumin fell from 
2:2 to 1:0 g. per 100 ml., and serum-cholesterol rose from 
400 to 830 mg. per 100 ml. 

Sodium excretion.—There was no immediate effect on 
urinary sodium excretion. Case 1 had pronounced sodium 
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TABLE II—BIOCHEMICAL CHANGES IN CASES OF NEPHROTIC SYNDROME 
RESPONDING TO DEXAMETHASONE 














Dexamethasone Blood- Plasma- Serum- Urinary 
Case treatment urea albumin cholesterol protein 
no. (mg. per (g. per (mg. per (g. per 
Duration Dose (mg. 100ml.) 100ml.) | 100 ml.) 24 hr) 
(weeks) per day) 
1 Control — 50 15 890 43-0 
+ 4-0 64 3°7 700 13 
10 1-2 55 40 370 4:3 
26 0-75 50 35 310 2-0 
3 Control _ 71 1-6 640 25:0 
40 42 2:8 670 9-8 
9 4-0 46 3-2 350 11-0 
13 35 60 1:8 760 32-6 


retention in the control period (urinary sodium 1-2 mEq. 
per day); diuresis and loss of sodium started on the tenth 
day of treatment, reached a peak on the sixteenth day, and 
were complete by the twenty-fourth day. In case 2 the 
urinary sodium remained at a low level throughout the 
period of study. Case 3 showed reduction of urinary 
sodium between the eighth and fourteenth days of treat- 
ment; this was from four days before until three days 
after the beginning of a menstrual period. Case 4 retained 
sodium for the first five days of treatment, but between the 
sixth and twenty-sixth days urinary sodium excretion 
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Cases 1-5: nephrotic 





Fig. 6—Blood-urea levels on dexamethasone. 
syndrome. 
In case 1 dexamethasone dose was reduced to 2 mg. per day on the 
27th day of treatment, and in case 5 to 3 mg. per day. 





exceeded the intake by 300 mEq. There was no massive 
diuresis comparable to that in case 1. 


Potassium and nitrogen metabolism.—All patients showed 
an increase of urinary potassium on the first day of 
dexamethasone treatment. Changes in blood-urea levels 
are shown in fig. 6. The rise in case 1 suggests increased 
cellular catabolism exceeding the capacity of the kidney 
to excrete the breakdown products; the fall between the 
tenth and sixteenth days accompanied the diuresis. The 
initial elevation of blood-urea in case 3 is possibly the 
result of potassium depletion following prolonged chloro- 
thiazide therapy. In case 5 the blood-urea level rose as 
his condition deteriorated; but both in this patient and 
in case 1 reduction of the dose of dexamethasone was 
followed promptly by a fall of blood-urea level. The 
plasma-potassium levels were not remarkable except in 
case 3, where hypokalemia was present initially and 
persisted throughout the period of study. Total nitrogen 


and potassium balances are shown in fig. 7. Cellular 
balances have been calculated, and the mean figures for 
the control and treatment periods are compared in 
table 111. Phosphorus balance was measured in case 4. 


There was increased phosphorus excretion parallel to | 


that of calcium, but the urinary phosphorus output 
increased as well as the feecal excretion. Cell phosphorus 


balance has been calculated and is similar to that of | 


potassium, both being relatively less than cell nitrogen 
loss. 
Discussion 
In patients with rheumatoid arthritis Boland (1958) 
found that the therapeutic effect of 1 mg. dexamethasone 
TABLE III—CALCULATED MEAN DAILY BALANCES OF CELL POTASSIUM 
AND NITROGEN AND DAILY URINARY LOSSES OF PROTEIN NITROGEN 


Cell potassium Cell nitrogen Urinary protein 








Case (mEq. per day) (g. per day) nitrogen (g. per day) 
no. Loos ARSC (oe sic 
Cc D Cc D Cc D 
1 —6 -—11 3:2 —5-9 7-0 2:8 
2 +2 1 0-9 1-6 1-6 2:2 
3 -] — 3 —1-] 1-6 3:8 22 
4 +26 —10 +0-9 —4:3 1-2 ‘2 


C=control period. D=dexamethasone treatment. 


was the same as that of 5-10 mg. prednisolone (mean 7:3). 
No comparison has been attempted in our patients, but 
we have found that dexamethasone is effective in doses of 
2-4 mg. per day. Bunim et al. (1958), using single doses 
of steroid and measuring the plasma-hydrocortisone level 
found that the adrenal-suppressing action of dexametha- 
sone was thirty times that of prednisolone. In the studies 
described here eight-hourly doses of steroid were given 
for three days and urinary steroid excretion was measured. 
1 mg. dexamethasone was shown to have a suppressing 
action comparable to that of 37-5 mg. hydrocortisone, and 
this would be equivalent to about 9 mg. prednisolone. 
Bunim et al. (1958) observed increased urinary sodium 
excretion with dexamethasone 6-10 mg. per day. They 
also found that potassium excretion was increased on the 
first day of treatment. Subsequently potassium outputs 
remained at the level of the control period, although one 
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patient had a progressive increase of urinary nitrogen 
excretion. The balance data in our nephrotic patients 
are difficult to interpret because of previous potassium 
depletion from chlorothiazide in cases 1-3 and the 
nitrogen loss from proteinuria. The figures in table 111 
show that the effect on potassium and nitrogen balance is 
very variable. In cases 1 and 4 there was greatly increased 
loss of cell nitrogen, far exceeding the nitrogen loss of the 
proteinuria. Cell nitrogen losses were less in cases 2 and 
3. The rise of blood-urea in case 1 was also interpreted 
as evidence of severe cellular catabolic action of dexame- 
thasone. There was clinical evidence of unusual sensitivity 
to dexamethasone in this patient. After four weeks on 
4 mg. per day, he took 2 mg. per day for one week and 
1-6 mg. per day for three weeks; at the end of this eight- 
week period of treatment he had gained 10 kg. body- 
weight (fat, not cedema) and developed Cushing facies 
and strie. With reduction of the dose to 0-75 mg. per 
day these changes have regressed. 


Bunim et al. (1958) reported that dexamethasone in 
doses of 6-10 mg. per day causes a negative calcium 
balance due mainly to increased fecal excretion. Our 
studies in cases 1 and 4 show that this may also occur 
with doses of 4 mg. per day. The increase of serum- 
calcium found when case 7 was receiving 4:5 mg. per 
day of dexamethasone suggests that this steroid has a 
relatively greater effect in mobilising bone calcium than 
the older steroids, and therefore it should not be used 
for the treatment of hypercalcemic states—vitamin-D 
intoxication, carcinomatosis with osteolytic bone 
secondaries, or sarcoidosis. 


Corticosteroid therapy is often used in patients with the 
nephrotic syndrome, but interpretation of the results is 
obscured by the various lesions underlying the condition. 
Only one of our patients had a renal biopsy performed; 
the histories of the others are comparable to those reported 
by Joekes et al. (1958) in cases of type-11 nephritis. Case 1 
responded well to dexamethasone, although he still has 
some proteinuria. Case 3 had a temporary remission 
followed by a severe relapse. Case 4 showed slight 
improvement, and case 5 deteriorated greatly while on 
dexamethasone. 


The increased potency of dexamethasone is of no value 
in practical therapeutics unless undesirable side-effects 
can be shown to be less likely. These include liability 
to peptic ulceration, susceptibility to infection, develop- 
ment of osteoporosis, muscle weakness, mental changes, 
diabetes, and suppression of corticotrophin production 
with adrenal atrophy. We have found that adrenal 
cortical suppression and diabetogenic action are com- 
parable with the risk from those of the older steroids. Cell 
catabolism is greatly increased in some patients. The 
variability of response and the effect on calcium meta- 
bolism suggest that this steroid should be used with 
considerable caution until a great deal more has been 
published about the preliminary clinical trials. It is 
certainly premature to claim that it will be less likely to 
cause unpleasant side-effects. 


Summary 
Dexamethasone (9x-fluoro, 16x-methyl prednisolone) 
Is anew derivative of hydrocortisone with greatly increased 
anti-inflammatory potency. 
Metabolic studies have shown that it does not produce 
sodium retention, but that in some patients it causes 
greatly increased cell catahslicm with negative balances 


of potassium and nitrogen. Preliminary studies suggest 
that its action on calcium metabolism differs from that of 
cortisone and prednisone and that it should not be used 
in the treatment of patients with hypercalcemia. 


Dexamethasone has been given to five patients with the 
nephrotic syndrome. One patient had a good response, © 
one had temporary improvement followed by severe 
relapse, two showed little change, and one deteriorated 
while receiving dexamethasone. 


The adrenal-suppressing and diabetogenic effects are 
comparable to those of the older steroids. Metabolic 
studies suggest that undesirable side-effects are likely 
in some patients and at this stage there is no justification 
for any claims about freedom from side-effects. 

We wish to thank Dr. J. J. F. Merry, of Messrs. Merck, Sharp and 
Dohme Limited, Hoddesdon, Herts, for supplies of dexamethasone 
(‘Decadron’); the hospital dietitians, ward sisters, and nursing 
staffs for their invaluable help; the staff of the routine laboratories 
of the Courtauld Institute of Biochemistry for the blood and plasma 
analyses; Mr. H. G. Stevens, F.I.M.L.T., for the calcium estimations; 
Mr.R. A. H. Neave for the figures; the two students who volunteered 
to participate in the suppression tests; and the Clinical Research 
Committee of the Middlesex Hospital for the provision of laboratory 
facilities and a personal research grant to J. D. N. N. 
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THERE is evidence that in the common type of periodic 
paralysis, associated with hypokalemia, potassium enters 
muscle cells during the paralytic episodes. In many of 
the reported cases, entry of glucose into these cells 
appears to have caused the potassium shift (Aitken et al. 
1937, Boyle and Conway 1941, Danowski et al. 1948, 
McArdle 1956, MacGregor and Shaper 1957, McQuarrie 
and Ziegler 1952, Ziegler and McQuarrie 1952, Zierler 
and Andres 1957). The entry of potassium possibly 
results in an increase of muscle-membrane pot. :itial 
which is the cause of the paralysis (Grob et al. 1957). 

Attention has latterly been focused on sodium meta- 
bolism in this disease. Conn et al. (1956, 1957a and b) 
thought that the shift of potassium during the paralysis 
was necessarily preceded by a rise in intracellular sodium. 
Our paper is concerned principally with this aspect of the 
disease, studied in two patients. 
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Fig. 1—First patient. Changes in sodium and potassium balances and 
urinary aldosterone excretion during period of metabolic study, 


Chemical analysis and collection of metabolic data were 
as previously reported (McSwiney and Prunty 1957). 
Aldosterone was estimated by the fluorescence technique 
of Brooks (1959). For the purpose of the metabolic balance, 
a day was taken from 10 A.M. until 10 A.M. the following 
morning. 
Case-reports 
FIRST PATIENT 


A man of 26, a mason’s labourer, gave a history of several 
attacks of weakness of arms and legs over the previous 8 years. 
Because of such an attack, he had been admitted to the Royal 
Devon and Exeter Hospital, where generalised weakness of the 
limbs with normal tendon reflexes was found. Serum-potas- 
sium was 3-1 mEq. per litre and an electrocardiogram (E.C.G.) 
showed inverted T waves. Next day recovery of power was 
complete, but in the evening a high-carbohydrate meal was 
followed by weakness of arms and legs and a fall of serum- 
potassium to 2.8 mEq. The diagnosis of periodic paralysis 
associated with hypokalemia was therefore made. 


On admission to St. Thomas’s Hospital 2 weeks later, it was 
discovered that his sister had never been able to walk properly. 
She had died at 15 from a respiratory infection. Physical 
examination of the patient revealed nothing abnormal. The 
blood-pressure was 120 80 mm. Hg. During the first 9 days’ 
observation the following data were elicited: 


Hemoglobin, white-cell count, and erythrocyte-sedimentation 
rate: normal. Plasma electrolytes: sodium 142 mEq. per litre, 
potassium 3-7, 4-4, 4-2, and 4-3 mEq., chloride 105 mEq., bicarbonate 
28 and 31 mEq., blood-urea 35 mg. per 100 ml., serum-calcium 
10-6 mg., plasma-phosphorus 3-4 mg., serum-creatine 0:3 mg., 
serum-creatinine 0-9 mg. 24-hour endogenous creatinine clearance 
117 ml. per min. Total exchangeable potassium, using **K, was 
2650 mEq. (44-6 mEq. per kg. body-weight). On days 4 and 5 of the 
study, the urinary output of 17-ketosteroids was 9-2 and 8-1 mg. 
and of 17-ketogenic steroids 11-6 and 11-0 mg.—all normal values. 
Urinary aldosterone output was 12:7 and 12-2 wg. (The 95%, con- 
fidence limits of the normal range of urinary aldosterone in this 
laboratory are 2-10 wg. per day.) 


Production of Paralysis on a Low-sodium Intake 


After 9 days on a diet containing 90 mEq. of sodium and 
97 mEq. of potassium daily, a diet was given which provided 
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and in sodium and potassium balances, during paralysis. 


3-13 mEq. of sodium and 123 mEq. of potassium (fig. 1.) 
After 5 days on this diet (i.e., on day 15) paralysis was induced 
with glucose and insulin (fig. 2). At 9.20 A.M. plasma-sodium 
was 142 mEq. per litre and plasma-potassium 3:7 mEq. 
Between 9.25 A.M. and 11:5 A.M. 130 g. of glucose and 25 units 
of soluble insulin were administered. The patient then 
complained of weakness of the right foot; dorsiflexion of both 
feet, especially the right, was weak. Further glucose by mouth 
and subcutaneous insulin injections were given (to a total 
of 350 g. of glucose and 100 units of insulin) finishing at 
2.30 P.M. 


At 12.30 p.M. there was subjective weakness of both arms 
and feet with objective weakness of the right arm and weakness 
of dorsiflexion of both feet with apparently normal power in 
the proximal leg muscles. The tendon reflexes were normal. 
At this time plasma-sodium was 141 mEq. per litre and plasma- 
potassium 3:0 mEq. 

















1:0 
Ww 
= o8- 4 
& 
ees 
SS OG; 4 
x 
>i) 
< Qa | 
“ey d 0-4 s 
et 
i 
5 0:2 4 
SS ‘, Day 15 
r¢] i i L L iL 
6 Noon 6 Midnt 6 Noon 
a.m. p.m. a.m. 


Fig. 3—First patient. Rate of aldosterone excretion (vg. per hour) 
on days 13-14 (day before paralysis) and days 14-15 (day of 
paralysis). Each point represents the mean hourly excretion- 
rate of a period and is plotted at its midpoint. The urine 
collection periods were: 

Days 13-14: 6 A.M.-8 A.M.; 8 A.M.-10 A.M.; 10 A.M.-—12 NOON; 

12-10 P.M.; 10 P.M.—6 A.M. 


Days 14-15; 6 A.M.—8 A.M.; 8 A.M.—9 A.M.; 9 A.M.-10 A.M.; 10 A.M.- 
12 NOON; 12-6 P.M.; 6 P.M.-7 A.M.; 7 A.M.-10 A.M. 
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His condition remained more or less static throughout the 
day, with brief partial recovery at 6 P.M. There was no 
dyspnoea, but after weakness supervened he was unable to 
pass water for some 4 hours. Next morning he could not move 
arms or legs and the paralysis was as severe as he had ever 
experienced, plasma-sodium then being 137 mEq. per litre and 
plasma-potassium 2:2 mEq. The hematocrit remained un- 
changed at 47°, throughout. Oral potassium chloride (161 mEq. 
in the day) produced a return to normal within 3 hours. 
During paralysis the E.c.G. showed flattening of T waves 
in leads I, II, AVR, and AVL, and an abnormal u wave 
in AVL. 

Total exchangeable sodium on day 15, before induction of 
paralysis, was 2425 mEq. (42 mEq. per kg.) and during the 
paralysis was 2405 mEq.; on day 16 it was 2470 mEq. The 
urine-sodium output was 13, 11, and 11 mEq. for the 3 days 
13, 14, and 15—the last of these being the day of paralysis. 
Sodium balance on these days was —12, —4, and —6 mEq. 
respectively. During the night there was retention of 4 mEq. 
of sodium, but balance became negative at 8 A.M. on day 15 and 
remained so until 12 noon, by which time the paralysis was 
well established. Potassium balance was —34 mEq. between 
midnight and the onset of paralysis (fig. 2) and the negative 
balance persisted thereafter. 

Studies of aldosterone excretion in the urine were made 
before and during the onset of paralysis (fig. 3). There was an 
increase of aldosterone excretion from 0-7 to 1:5 ug. between 
10 A.M. and noon on day 15 compared with day 14, but a 
reduction of the 24-hour excretion from 14-3 ug. to 8-6 ug. 
On day 16, the urinary aldosterone was 16-5 wg. On days 14 
and 15 the total day figures are the sum of determinations 
for shorter periods and errors may be summated. 

Attempts were made to produce paralysis with sodium- 
retaining steroids: 

On a Low-sodium Intake 

After a period of 6 days (days 16 to 21) on a higher sodium and 
potassium intake (sodium 143 mEq. and potassium 142 mEq. per 
day), the patient went back on to a strict low-sodium diet (3 mEq. 
per day) with potassium intake 149 mEq. per day. On both the 
28th and 29th balance days he received intramuscular injections of 
900 ug. of di-aldosterone acetate in oil but he did not become para- 
lysed. There was no significant change in sodium balance (fig. 1). 
The plasma-sodium rose from 139 to 144 mEq. per litre and plasma- 
potassium fell from 4-2 to 3-6 mEq. 3! hours after the first injection. 
During 6 days before the aldosterone injections (days 22 to 27) 
there was a negative sodium balance of 174 mEq. Total exchange- 
able sodium measured on day 28 was 2450 mEq. (42:2 mEq. 
per kg.). On day 29 it was 2540 mEq., but the apparent rise is not 
significant. 

On a Normal Sodium Intake 

The diet was then changed to contain 166 mEq. of sodium per 
day and 126 mEq. of potassium. After 4 days (day 34) when he had 
gained 279 mEq. of sodium, the patient was given an injection of 
2:0 mg. of d/-aldosterone acetate. No paralysis supervened in 24 
hours although he had retained 31 mEq. of sodium. A further 
immediate stimulus of 1:0 mg. of 9a-fluorohydrocortisone by mouth 
was given on day 35 and there was no paralysis in spite of retention 
of a further 89 mEq. of sodium. 

Other Findings 

The 24-hour urinary excretion of aldosterone was 12:7, 
12:2, and 20 wg. on days 4, 5, and 33, when the sodium and 
potassium intakes were normal, and was 14:3 ug. and 23 ug. 
on days 14 and 27 when the sodium intake was 3 mEq. per day 
and potassium intake normal. 


An electroencephalogram (E.E.G.) was taken some days before 
paralysis. In the postcentral areas a symmetrical medium 
voltage 5-6 cycles per sec. activity was the dominant fre- 
quency. Low-voltage fast activity was generalised. Very 
sparse underlying x activity was seen. Hyperventilation slightly 
enhanced the ~ activity at 8-9 cycles per sec. Photic stimulation 
produced a normal response. In view of the excess slow 
activity, the record was considered abnormal, but no, focal 
features were seen. When repeated during paralysis, it was 
essentially similar with perhaps a slight degree more ~ rhythm 
in the resting record. 


SECOND PATIENT 

A man of 37 complained of attacks of weakness for 12 years 
and attacks of paralysis for 7 years. A brother had been 
invalided out of the Army with “ nerves ”: the symptoms had 
been weakness of the arms and legs, said recently by this 
brother to have been genuine, though they had not recurred 
since leaving the Army. 

In 1945 in Ceylon he began to get attacks of weakness in 
the arms and legs for an hour or two on rising in the morning. 
In the hot climate he had three to five such attacks each week 
but after his return to the United Kingdom in 1946 they 
recurred only once or twice a month and were not incapacitating. 

In 1950 he woke one morning and found himself unable to 
move fingers arms, or legs. He could move his eyes and head, 
talk, swallow, breathe, and pass water normally. His condition 
remained static for some 36 hours; then spontaneous recovery 
took place over the next 12 hours. Since then he had had six 
similar attacks. In addition he was still prone to the same mild 
weakness described above, occurring about once a month. 

Examination revealed no abnormal signs. He was an 
intelligent, interested, and cooperative patient. Hemoglobin, 
white-cell count, and E.s.R. were normal. In the plasma, sodium 
was 142 mEq. per litre, potassium 4:3 mEq., chloride 103 mEq., 
and bicarbonate 31 mEq. 

It was not possible to arrange for balance studies. 


Induction of Paralysis 

Paralysis was induced 3 days after admission, up to which 
time the patient had taken a normal unrestricted diet. He 
received 200 g. of glucose by mouth between 10.0 and 10.30 A.M. 
50 units of soluble insulin at 10.15 A.M., 200 g. of glucose by 
mouth at 12.30 P.M., and heavy carbohydrate meals at 4.0 P.M. 
and 6.30 P.M. There were no symptoms until 9.0 P.M. when he 
noticed “ slowing down” in the muscles: by 10.0 P.M. there 
was definite weakness. By 2.0 A.M. he was more severely 
paralysed. Testing showed normal face, eyes, jaw, and tongue 
muscles, but considerable weakness and flaccidity of all other 
muscle groups. Tendon reflexes were absent in the arms but 
present in the legs. The abdominal reflexes were present. 
The plantar responses were normal. At 10.0 A.M. plasma- 
sodium was 136 mEq. per litre and plasma-potassium 
1:8 mEq. 

The weakness remained unchanged until he was given 
134 mEq. of potassium chloride by mouth at 2.0 P.M., and 
67 mEq. at 4.45 P.M. Recovery began about an hour after 
potassium chloride and was nearly complete after 4 hours. 

An E.c.G. taken during paralysis showed a lengthening of 
P-R interval and flattened sT segments and T waves in all leads 
and abnormal u waves were present in leads V, and V3. 

An E.£.G. taken during paralysis showed in the postcentral 
areas a normally responsive 10-12 cycle-per-second « rhythm. 
This activity was associated with much low-voltage fast 
activity at 18-22 cycles per second. Slow activity was minimal 
and the record remained stable on hyperventilation and photic 
stimulation. The record was considered to show an excess of 
fast activity. Later, when he was not paralysed, the « rhythm 
was slower at 9-10 cycles per second and there was less 
generalised fast activity. This second record was considered 
well within normal limits. 

Measurements of urinary aldosterone excretion for the days 
before, during and after the attack were 0:4 ug., 0-5 ug., and 
1:0 ug. 

It was estimated that, during the whole of the day on which 
paralysis was induced retention of sodium was 100-150 mEq. 
and of potassium 40-80 mEq. A sodium diuresis took place 
after the administration of potassium chloride and recovery. 

On each of the two days following recovery, while he was 
on an unrestricted diet, deoxycortone acetate 10 mg. was 
given by injection. No paralysis resulted. Sodium retention 
was estimated to have been 170-230 mEq. over the two days. 

A second attack was induced, with glucose and insulin, 
6 days after the first. Positive sodium and potassium balances 
preceded the attack; estimated quantities retained were 100- 
150 mEq. and 30-50 mEq. respectively. When paralysis was 
fully developed, retention of both electrolytes continued. 
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Discussion 

Conn et al. have reported that during attacks of periodic 
paralysis (both spontaneous and induced) there were large 
increases of urinary aldosterone and intense retention of 
sodium (Conn et al. 1956, 1957a and b). They were unable 
to produce an attack with glucose and insulin when two 
subjects ate a diet poor in sodium (8 mEq. per day). 
They concluded that ‘‘ retention of sodium is the primary 
factor which sets in motion the characteristic chain of 
events in an episode of periodic paralysis ”’. 

Our findings have been somewhat different. Both our 
patients were clearly suffering from the common type of 
periodic paralysis associated with hypokalemia, and both 
recovered when potassium chloride was administered. 
Spontaneous attacks were infrequent and both cases 
should be regarded as mild. 


Sodium Metabolism 

It proved possible to induce paralysis in our first 
patient after a period on a low-sodium diet when he had 
lost 150 mEq. of sodium in 5 days. When paralysis was 
induced he was actually in negative sodium balance at the 
onset. Measurement of total exchangeable sodium was 
normal between attacks. When an attack was induced 
there was no appreciable change in exchangeable sodium 
either during the onset of paralysis or when paralysis 
had fully developed, indicating no mobilisation of 
previously non-exchangeable sodium from bone during 
the onset of paralysis or at its height. Sodium retention 
was thus not essential for the development of paralysis. 

After the paralysis and a dietary increase of sodium, 
sodium retention took place which in 3 days (days 30-32) 
exceeded the previous losses by 105 mEq. Administra- 
tion of aldosterone and 9z-fluorohydrocortisone then 
resulted in retention of a further 120 mEq. of sodium, 
but no paralysis ensued. Urinary output of potassium 
was equivocal but tended to rise (fig. 1). Conn et al. 
(1957a and b) found that 2-methyl-9«-fluorohydro- 
cortisone produced long-continued retention of sodium 
and diuresis of potassium in normal men, but, by contrast, 
retention of both sodium and potassium during paralysis 
in two patients with periodic paralysis. In addition, in 
their patients a considerable fall in plasma-potassium 
took place over the next 36 hours. In our first patient 
9«-fluorohydrocortisone and aldosterone produced sodium 
retention with little change in potassium balance and 
no significant fall in plasma-potassium (3-5-3-3 mEq. per 
litre). This suggests that properties of 2-methyl-9«- 
fluorohydrocortisone, other than its capacity to cause 
sodium retention, may be responsible for paralysis. 

Our second patient was not studied under balance 
conditions, and the estimates of intake are therefore 
approximate. In this case, on unrestricted diet, sodium 
retention accompanied paralysis in both induced attacks 
and was of the order of 100-150 mEq.: in one attack it 
certainly preceded the onset as well as accompanying 
paralysis. On the other hand, deoxycorticosterone acetate 
caused sodium retention (estimated at 170-230 mEq. over 
2 days), but no paralysis resulted. 

Thus, 1n our first patient paralysis was produced without 
either sodium retention or increase of the total exchange- 
able sodium in the body. In the second paralysis was 
preceded and accompanied by sodium retention. In both 
cases, sodium retention was induced without accompanying 
paralysis. 

Examination of previous data shows conflicting results. 

Ferrebee et al. (1940) found positive sodium balance during 


paralysis, but sodium retention did not precede paralysis. 
Danowski et al. (1948) had one patient in negative sodium 
balance during recovery from paralysis, but data were not 
given from the onset of paralysis. Their second patient was in 
negative sodium balance before, during, and after paralysis. 
Talbott (1941) found reduced urinary sodium and positive 
sodium balance on the day of paralysis in one case; from the 
published data it is not possible to decide whether retention 
preceded paralysis. The data of Conn et al. (1957a and b) show 
that sodium retention may precede paralysis and that recovery 
was accompanied by sodium diuresis. de Graeff and Brocker 
(1958) confirmed Conn’s finding that sodium can be retained 
during attacks, but they nevertheless noted paralysis on a low- 
sodium diet and they thought that sodium retention need 
not precede the attack. 

All these data suggest that sodium retention is quite 
common during attacks of paralysis but that it is by no 
means invariable and not essential for paralysis. 

As our two patients did not give permission for muscle 
biopsies, direct measurements of muscle sodium and 
potassium could not be made. Conn et al. found a raised 
content of intracellular sodium in muscle during and 
between attacks. Total exchangeable sodium and potas- 
sium in our first patient were normal. Exchangeable 
sodium was unaltered and there was no retention of sodium 
during the onset of paralysis, or change in hematocrit 
during an attack. There was no change in plasma-sodium 
during the development of paralysis. These observations 
suggest that there was no overall shift of sodium into or 
out of cells during the onset of paralysis, but the possibility 
of shifts from bone and from one type of cell to another 
cannot be excluded. Indeed the data of Mattingly (1958) 
suggest that a shift of 25 mEq. of sodium into erythro- 
cytes took place during paralysis. 


Aldosterone Excretion 

Our first patient had an abnormally high aldosterone 
excretion which remains unexplained. This was high on 
days 4 and 5: hile he was on a normal diet and also high 
on day 33 on . normal diet. The rise on day 33 might be 
explained as due to a period on low sodium intake which 
ended 4 days before; but the aldosterone level would be 
expected to have returned to normal by the end of the 
2nd day after removal of the stimulus of sodium restriction 
(Hernando et al. 1957). The absence of polyuria, the 
normal blood-pressure, the normal potassium and 
bicarbonate concentrations in the plasma, and the normal 
total exchangeable potassium make it extremely unlikely 
that this was a case of primary aldosteronism. Conn et al. 
(1956) found mild elevation of aldosterone excretion 
during the intervals between clinically recognisable 
attacks. In our patient there was a twofold increase in 
aldosterone excretion between 10 A.M. and noon, during, 
the induction of paralysis. Owing to lack of experience, 
we are doubtful about the significance of this variation. 
There was no increase in the 24-hour excretion of aldo- 
sterone, nor was there any gross alteration of the diurnal 
rhythm compared with that observed on the previous 
day. The patient was in bed for the greater part of both 
days, and hence posture is likely to have had little 
influence (Muller et al. 1958). Our second patient had a 
definitely low urinary excretion of aldosterone and showed 
no increase in the 24 hours while paralysis was developing. 


Potassium Metabolism 

In the first patient, potassium balance was negative 
both at the onset of paralysis and in the developed state. 
In the second, it was positive. Potassium retention is 
usual (Allott and McArdle 1938, Ferrebee et al. 1940), 
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but paralysis with slightly negative potassium balance 
has also been reported (Danowski et al. 1948). 
E.E.G. Findings 

The E£.£.G. findings in the first patient were abnormal 
but no change was observed during paralysis. In the 
second, a normal record was obtained between paralytic 
attacks but during paralysis, it became abnormal. Watson 
(1946, 1 case) and Vastola and Bertrand (1956, 1 case) found 
normal records before and during paralysis. 


Summary 

1. In two patients with periodic paralysis associated 
with hypokalemia, sodium metabolism and_ urinary 
aldosterone excretion were studied during induction of 
paralysis with glucose and insulin. 

2. In one patient, an attack was induced without sodium 
retention. In the other, sodium retention certainly 
preceded one attack and accompanied paralysis in two 
attacks. In the first patient, potassium balance was 
negative before and during an attack. In the other 
patient, it was positive. 

3. One patient had an abnormally high excretion of 
aldosterone; the other had a definitely low excretion. In 
both cases there was probably no increase before, during, 
or after attacks of paralysis. 

4. It is concluded that sodium retention and increased 
excretion of aldosterone do not necessarily precede attacks 
of periodic paralysis in all cases. 


5. In neither case did paralysis follow when sodium 
retention was induced with sodium-retaining steroids. 

We wish to thank Dr. N. S. Alcock who diagnosed the first case 
and referred the patient for metabolic study; Dr. J. S. Richardson, 

who allowed us to investigate the second case; and Dr. G. B. 

Oppenheimer for the E.E.G. and reports. Also Sister P. Siemssen 

and Sister G. Woodard who were responsible for the nursing care 

of the patients, and the staff of the William Dunn and steroid 
laboratories for the many chemical determinations. We are greatly 
indebted to Prof. F. T. G. Prunty for stimulating criticism and 

advice. iy P 
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Preliminary Communication 





* GASTROTONOMETRY ” 
AN AID TO THE CONTROL OF VENTILATION 
DURING ARTIFICIAL RESPIRATION 


DURING treatment in a respirator, it is essential that 
ventilation be controlled regularly by adjusting the 
apparatus from time to time according to the results of 
laboratory tests. 

The most important evidence is the carbon-dioxide 
tension of arterial blood (pCO,). Unfortunately, sys- 
tematic studies of pCO, are difficult because the blood 
obtained by arterial puncture must be kept by a special 
technique until it reaches the laboratory, and the measure- 
ment requires great skill and experience. Although the 
methods recommended to replace this test—namely, 
measurement of the CO, content of alveolar air and 
expired air—may be helpful, they are not always reliable 
in the most severe cases when complications arise. 





Fig. 1—The gastrotonometer. 





























Fig. 2—Tracings from anormal adult. In all tracings C=calibration 
value (6-25°,, CO.), G=gastrotonometric value, and E=CO, curve 
of expired air, with forced expiration at the end. 





We realised some time ago that the CO, tension of 
arterial blood can be deduced with reasonable accuracy 
from the value of the intragastric pCO,. This is important 
because the gastric pCO, usually runs parallel with the 
pCO, of arterial blood, but 2 to 4 mm. Hg higher. This 
has been confirmed by many measurements on patients 
and in animals.!? 

In this paper we discuss the advantages of the “‘ gastro- 
tonometric ”’ measurement of pCO, and the simultaneous 
infra-red-absorption study of expired air in the assess- 
ment of respiratory disturbances, and in their control. 
The introduction of the gastrotonometric technique for 
the measurement of gastric pCO, has made the control of 
ventilation a simple bedside procedure. Performance of 
the two tests together gives further important information 
about the patient’s respiratory state. 


METHODS 

To determine the gastric pCO,, a thin-walled rubber 
balloon attached to a polyethylene tube is introduced 
through the nose into the stomach. The balloon is 
of about the same size and shape as a small lemon, and the 
thickness of its wall must not exceed 0-05 mm. (fig. 1). 
Not less than 2 hours after the last meal, the balloon in 
the stomach is filled with 20 ml. of room air through the 
tube, which is then sealed. 2 hours suffice to establish the 
diffusion of equilibrium. The air from the balloon is then 


1. Boda, D., Muranyi, L. Acta pediat., Stockh. 1958, 47, 516. 
2. Boda, D., Muranyi, L. Unpublished. 
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Fig. 3—Tracings from a child, aged 8 years, who was treated in an 
*‘Engstrom’ respirator for 6 months because of poliomyelitis. 
The medial part of the right upper lobe of the lung was atelectatic. 

In the upper tracing there was slight hyperventilation. The respira- 

tory rate was 25 per min., the inspiratory pressure 21 cm. of water, 

and the expiratory pressure —11 cm. of water. In the lower tracing, 

2 hours later, the respiratory rate was 30 per min. the inspiratory 

pressure was 25 cm. of water, and the expiratory pressure --11 cm. 

of water. After increasing the rate of the respirator, the gastro- 
tonometric CO, value was lower, but the expiratory value was 
lower still. 


sucked into a suitably oiled syringe and its CO, 
content is measured, together with that of the expired air, 
by the infra-red-absorption method, using the capno- 
graph apparatus (supplied by Messrs. Godart-Mijnhardt 
of Utrecht). The recordings are made by means of heat- 
sensitive paper and a direct-writing device. 
CONCLUSIONS 

From more than 400 examinations made on patients 
treated in respirators in our respiratory paralysis depart- 
ment we have drawn the following conclusions. 


1. The changes in the gastric pCO, reflect accurately the 
state of ventilation. In hyperventilation (produced by increas- 
ing the rate of respiration by the apparatus) the gastric pCO, 
decreases, and in hypoventilation it increases. 

2. When ventilation is adequately adjusted and there is no 
respiratory-tract complication, the gastric pCO, value is close 
to that at the end of expiration, but the gastric pCO, is 
invariably a little higher (fig. 2). 

3. In hyperventilation, and in the presence of respiratory- 
tract complications, the difference between the gastric pCO, 
and that at the end of expiration increases. In hyperventilation 
the gastric CO, tension is low, but the expiratory CO, tension 
is still lower (fig. 3). 

4. During treatment CO, measurements indicate the onset 
of pulmonary complications. When the respirator is operating 





| T 











' 



























































1 ; + 
| le\. f\ i ee ee 
Fig. 4—Tracings from a child, aged 4 years, who was treated for 

8 months in an ‘Electrospirator’ with intermittent positive 

pressure. 

In the upper tracing the respiratory rate was 31 per min., and the 
pressure was 20 cm. of water. In the lower tracing the respiratory 
rate was 34 per min., and the pressure was 26 cm. of water. The 
difference between the gastric and expiratory CO, values has increased 
with the increased rate of artificial respiration. The expiratory 
CO, curve is slightly emphysematous in character. 




















at an unchanged rate, both values increase, but the gastric 
pCO, increases disproportionately, so that the difference 
becomes greater. 

5. In hyperventilation the CO, curve for expired air becomes 
similar to that seen in emphysema, and this can be only partly 
ascribed to distortion caused by the faster breathing (fig. 4). 

In our cases of respiratory paralysis we have obtained 
convincing data as to the reliability of our method for the 
routine control of artificial respiration. But we should 
point out that the gastric pCO, may be misleadingly 
high in acute gastric dilatation or in severe shock accom- 
panied by an excessive slowing of the circulation. How- 
ever, these conditions are easy to recognise clinically and 
such exceptions do not alter the fact, borne out by experi- 
ence, that our method provides better and easier control 
of ventilation during long-continued treatment in a 
respirator. 

SUMMARY 

The CO, tension of arterial blood can be estimated with 
reasonable accuracy by determining the intragastric 
pCO,. When combined with the infra-red-absorption 
technique for measuring the CQO, in the expired air, this 
** gastrotonometric ’’ method of estimating the pCO, 
gives warning of the onset of respiratory complications. 
Thus it is helpful in the control of patients treated in 
respirators. 

D. Bopa 
M.D. Budapest 
L. MurAnyI 
M.D. Budapest 


Central Hospital for Infectious Diseases, 
3udapest 
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COMBINED FOOT REST AND BED CRADLE 


For some time I have felt the need for a simple foot rest for 
patients confined to bed, to exercise the leg muscles for the 
purpose of preventing thrombosis of the deep calf veins. 

Mr. H. H. Morton, lately chief engineer at King’s College 
Hospital, designed 
the simple appara- 
tus illustrated here, 
which fits under the 
mattress and takes 
purchase from the 
rail at the end of the 
bed. The footpiece 
is adjustable and is 
held in position by 
two screws, so that 
the patient can push 
against it with the 
feet. This also 


17% in. 





25 in—_ 
Lower bar goes under the mattress, Vertical 
bar fits against foot-rail of bed. 
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prevents the patient from slipping down in the bed. At the 
same time it acts as a cradle, and it does not interfere much 
with making the bed. The apparatus has been in use for two 
years and has proved very satisfactory. 
It is made by Messrs. Hoskins & Sewell Ltd., Midland Works, 
Bordesley, Birmingham, 12. Pattern no. Y.3224 KC. 
J. L. LivinGsToNe 


London, W.1 M.D. Lond., F.R.C.P. 





Medical Societies 





ROYAL SOCIETY OF TROPICAL MEDICINE 
AND HYGIENE 


KALA-AZAR is common in China, India, the Mediter- 
ranean basin, and parts of the New World, and has long 
been an intractable problem in the Sudan; but only after 
the second world war did it become prominent in Kenya, 
where isolated foci, and one serious endemic area in the 
Tana river, have been found. 

At the meeting at Manson House on Jan. 15, Dr. P. E.C. 
MANSON-BaHR explained that in one part of this area the 
known incidence is over 3°4. In 1957 he described the 
course of the disease after experimental injection in man 
of a culture of leptomonads derived from human cases or 
from gerbils or ground-squirrels. On the site of inocula- 
tion a nodule forms in a few weeks, in which leishmaniz 
can be demonstrated, and this leishmanioma persists for 
2-10 months, after which it disappears. It may or may 
not be followed by the development of visceral disease 
which is serious. 

If spread occurs, leishmaniz may be found in any 
organ, and they are widely dispersed in the skin. This 
indicates that man may act as an easy source of infection 
for sandflies (though the vector species in that part of 
East Africa has not yet been determined). Strains have 
been isolated from wild gerbils and ground-squirrels, 
and these show no differences from the human strains; 
it therefore seems likely that these and possibly other 
animals act as reservoirs of the disease, though where 
much human infection exists the spread is probably 
man-fly-man. It is a rural disease. Inoculation of gerbil 
or ground-squirrel strairis in man produces immunity to 
inoculation of a human strain, and this appears to be a 
skin immunity. A strain isolated from a ground-squirrel 
has shown strong dermatotropic qualities, and the 
suggestion is made that if some strains with these pro- 
perties could be shown not to cause visceral disease, it 
might be used to immunise people at risk. 

For treatment the well-known drugs sodium stibo- 
gluconate (‘ Pentostam ’), urea stibamine, and hydroxystil- 
bamidine are valuable and almost equally effective. 

In the discussion Dr. C. A. HOARE suggested that 
these East African strains of leishmania are midway 
between the strongly viscerotropic Indian kala-azar 
Strains and the leishmaniz of Oriental sore. There may 
be common antigens in a wider range of leishmaniz, 
and some reptilian strains might possibly be useful for 
immunisation of man. 


Prof. P. C. C. GARNHAM remarked that the leish- 
maniomata described resembled lesions recently pro- 
duced by D. J. Lewis and himself in hamsters inoculated 
with leishmaniz isolated from the lesions observed in 
the chicle collectors of British Honduras. 


Reviews of Books 





Atlas of Esophageal Motility 
Editor: CHARLES F. CODE, M.D., PH.D., professor of physiology, 
Mayo Foundation. Springfield, {llinois: Charles C. Thomas. 
Oxford: Blackwell Scientific Publications. 1958. Pp. 134. 63s. 


Disease of the Esophagus 
J. TERRACOL, professor of medicine, Montpellier, France; 
RICHARD H. SWEET, associate clinical professor of surgery, 
Harvard Medical School. Philadelphia and London: W. B. 
Saunders. 1958. Pp. 682. 140s. 


The Esophagus 
Epwarp B. BENEDICT, M.D., F.A.C.S., associate clinical professor 
of surgery, Harvard Medical School; GeorGE L. NARDI, M.D., 
F.A.C.S., Clinical associate in surgery, Harvard Medical School. 
London: J. & A. Churchill. 1958. Pp. 390. 105s. 

THE cesophagus is news, partly because its diseases have 
come to prominence in recent years and partly because their 
prominence has drawn attention to gaps in our knowledge of 
structure and function; for hypothesis rather than fact has often 
sufficed to explain sphincteric mechanism, and argument has 
determined the site of the mucosal junction. From the Mayo 
Foundation comes a new monograph in a style that may at first 
seem suspect: yet a work is not meretricious just because its 
presentation is designed to please; it is no less a serious work 
because it relies more upon illustration than text and thus 
relieves its readers of the need to concentrate. In a subject like 
this to illustrate is to present evidence so that the reader may 
draw his own conclusions, and since the evidence which Dr. 
Code and his associates offer is almost entirely kymographic it 
is better illustrated than described. Pressure recordings were 
made by minute electromagnetic transducer systems either 
swallowed whole or placed at the end of tubes filled with water 
and passed into the cesophagus. The complete apparatus and 
methods for recording are illustrated with clarity (with the 
exception of the ingenious glass-spoon manometer, which is 
hardly visible in and certainly not explained by the inset 
devoted to it). From methods the book passes to an examina- 
tion of the normal cesophagus and its pharyngo-cesophageal 
and gastro-cesophageal sphincter mechanisms, then to a study 
of the failure of peristalsis and sphincter relaxation in achalasia, 
the incoordination of contracture and high pressures associated 
with diffuse cesophageal spasm, and the loss of sphincteric tone 
and contractile power of the organ in scleroderma. By the last 
page the reader has succumbed to the seductive presentation of 
an impressive and instructive work. 


The other two books are equally valuable in their way: one 
was born in Boston, the other was delivered by Boston, for 
Dr. Richard Sweet has translated and to some extent rearranged 
the magnum opus of Dr. Terracol of Montpellier—he has 
played Urquhart to Dr. Terracol’s Rabelais. The books provide 
an interesting comparison. To some extent the Terracol- 
Sweet volume has gained by the fact that a second mind has 
been applied to a considerable work after it has been completed; 
it exudes the fine aroma of mature distillation. Browsing 
through its pages the reader feels in the presence of a man whose 
whole life and interest must have been devoted to this subject. 
And it becomes readily apparent why Dr. Sweet gave up his own 
work on the oesophagus to translate this book, which he has 
done admirably. A remarkable bibliography of 70 pages is 
rather inconveniently set out. 

The Boston thoroughbred from the pens of Dr. Benedict and 
Dr. Nardi is more concise. It is in effect a monograph, with 
occasional lapses into textbook form displayed by stultifying 
lists. When discussing cesophageal varices the book enlarges 
and even trespasses upon the whole subject of cirrhosis, portal 
hypertension, and blood-ammonia; this is a good chapter 
though perhaps outside the stint. Whereas the Montpellier 
work is authoritative and as complete as imagination can con- 
ceive (for example, practical manceuvres for the extraction from 
the gullet of foreign bodies of every conceivable type are con- 
sidered and illustrated), Dr. Benedict and Dr. Nardi are more 
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discursive in that they present the occasional contrary view 
with chapter and verse; but though they cover the field in less 
space their style will fail to hold for long the attention of all 
but the most avid and insensitive readers. Both books are well 
illustrated, and while Dr. Terracol’s book scores on points, the 
other has highlights provided by Dr. F. Netter, whose colour- 
ful illustrations must by now be known to many. 

The Az/as will appeal not only to those whose work concerns 
the csophagus but also to those with an investigative turn of 
mind and an interest in the alimentary tract. Disease of the 
Esophagus is a book for reference and will become a court of 
appeal. The Esophagus will also be valuable for reference in a 
more limited way, and it will enable the physician or surgeon 
with general interests to bring himself up to date in a subject 
which concerns him only from time to time. 


The Reticulo-endothelial System in Growth and Tumour 

Formation 

ROGER WYBURN-MASON, M.D., M.R.C.P., late clinical research 
fellow, Royal Marsden (Cancer) Hospital, Prophit research 
scholar, Royal College of Surgeons of England. London: 
Henry Kimpton. 1958. Pp. 206. 42s. 

THE macrophages in fresh unfixed tissues were studied by 
means of supravital staining with methylene-blue and hydrogen 
peroxide, and the results in a very wide range of human normal 
tissues are here given and illustrated by photomicrographs. 
The first part of the book also includes observations on tissue 
innervation. Macrophages are present in all normal tissues: in 
epithelia they lie between the cells, attached to the basement 
membrane, and elsewhere blood capillaries are always separated 
from other tissues by macrophages. In addition to the well- 
known functions of macrophages, Dr. Wyburn-Mason suggests 
that these cells also act as a system whereby metabolites, 
hormones, and organisers are transferred to and from the 
blood-stream and tissues, perhaps under the influence of 
hormones or local nervous impulses: observations and experi- 
ments are quoted in support of this theory. 

From the results of supravital staining on tumour tissues, it 
is concluded that malignant growths lack functioning macro- 
phages and specific innervation, while benign tumours are 
found to include macrophages. These results are developed 
into a comprehensive explanation of the nature of neoplasia 
and, possibly, of some congenital defects. Cancer is regarded 
as the result of cell mutation with a macrophage reaction to 
inflammation and trauma. There is a suggestion that macro- 
phages exert a local protective action against malignant infiltra- 
tion at the margins of growths, and the absence of macrophage 
influcnce within malignant tumours may explain the loss of 
organisation and bodily control of such neoplasms. The argu- 
ment is extended to include the behaviour of tissues from which 
normal nervous control has been lost. 

This book is essentially an account of research in a difficult 
subject, with a wide use of the relevant literature. Many 
readers may find difficulty in accepting all the conclusions, but 
so much ground is covered and so many references are provided 
that anyone interested in new growth and the reticulo-endo- 
thelial system can hardly fail to find useful points. 


The Objective Psyche 
MICHAEL FORDHAM, M.D., M.R.C.P., F.B.Ps.S. London: Routledge 
and Kegan Paul. 1958. Pp. 214. 25s. 

THE psychology of Jung is especially interesting in that it 
bases itself upon the traditional analytical approach and has 
added much to orthodox Freudianism (concepts of free-associa- 
tion, the training analysis, and libido, for example); and yet it 
reaches over to take in religious belief and mystical experience. 
These are regarded by Jungians as far more fundamental and 
important than they were by Freud, who dismissed them as 
illusory and analogous to ritual behaviour in the infantile com- 
pulsive neurosis. Instead of being regarded with respect by 
scientists and theologians alike, however, Jungian beliefs have 
been viewed by scientists as airy speculations, to be seen as 
philosophy not science, and by theologians as scientific studies 
of little theological status. Stimulated by these rejections, Dr. 


Fordham has here produced a number of his essays in which 
he seeks to demonstrate the scientific and objective truth of 
analytical psychology and its religious significance. He has not 
succeeded in these herculean tasks but he gives, among other 
things, an account of the background of the movement, the 
development of the ego, Jung’s contribution to social 
psychiatry, and some chapters on the religious aspect. Those 
to wish to extend their knowledge of Jung’s work might consult 
this treatise by one of its most eminent exponents, but they 
must be prepared for some hard and heavy reading: it is 
certainly no book for the beginner and a thorough acquaintance 
with Jung’s basic concepts is assumed. 


The Bacteriology of Tuberculosis 
EGons DARZINS, M.D., research scientist, Anoka State Hospital. 
Minneapolis: Minnesota University Press. London: Oxford 
University Press. 1958. Pp. 488. 80s. 

THOUGH tuberculosis is declining in many parts of the world, 
great additions are still being made to our knowledge of the 
tubercle bacillus—its growth, metabolism, and response to an 
ever-increasing number of drugs. The first of this book’s five 
parts deals with the morphology and cytology of the tubercle 
bacillus and includes chapters on physical, biological, and 
chemical methods in identifying cell structure. The second is 
concerned with sources of energy and growth of the tubercle 
bacillus, and covers oxidation, fermentation and growth, the 
action of fatty acids, salicylates, and benzoates, sources of 
carbon, nitrogen, and phosphorus, mineral requirements, and 
growth factors and trace elements. The third part is devoted 
to the isolation and identification of the tubercle bacillus by 
direct microscopy and different methods of culture and with 
the relative efficacy of microscopic examination, culture, and 
animal inoculation. In the fourth part the types and patho- 
genicity of the tubercle bacillus are discussed. The fifth part 
covers miscellaneous aspects of experimental tuberculosis—for 
example, tuberculosis in different laboratory animals, the use 
of the chick embryo, and hazards and precautions in the 
laboratory. 

It is not an easy book to assess. It contains much useful 
information, with a comprehensive list of references, even 
though the author has adopted the curious, if convenient, 
system of referring to journals by code numbers in the text. 
There is much interesting discussion, but in places Dr. Darzins’ 
desire to be comprehensive leads him to be discursive and at 
times a little irrelevant. On the whole, however, the book is 
excellently produced, well illustrated, and a valuable addition to 
the literature on this subject. 





Topics in Psychiatry (Proceedings of a specialist confer- 
ence in psychiatry held in Glasgow, October, 1957, under the 
auspices of the Post-Graduate Medical Education Committee 
of the University of Glasgow and the Royal Faculty of 
Physicians and Surgeons of Glasgow. London: Cassell. 1958. 
Pp. 265. 20s.)—This is an account, edited by Prof. T. Ferguson 
Rodger, Mr. R. M. Mowbray, and Dr. J. R. Roy, of a confer- 
ence at which topics were chosen from areas of psychiatry 
where there had been recent significant changes in outlook and 
in which viewpoints had begun to converge. Thus, the first 
section on schizophrenia includes seven papers dealing with 
its physiopathology, the psychological aspects of phantasti- 
cants, the contribution of psychoanalysis, psychological aspects, 
clinical diagnosis of early schizophrenia, the psychotherapeutic 
approach, and management and rehabilitation of the chronic 
patient. The other sections contain papers on the main topics 
of psychosomatic medicine; tranquillising drugs; mental 
deficiency; and biochemistry and genetics. ‘The standard of 
the papers is high, and otherwise scattered information about 
new research or discoveries is brought within the reach of the 
non-expert in concise, readable form. The chapters on the 
phantasticant drugs and the isolation hypothesis, and on 
animal behaviour and the problem of “ nervous energy ”’, and 
the whole section on the tranquillising drugs will interest most 
readers. 
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Staphylococcal Disease in Hospitals 


In the past year we have published four fairly long 
editorials '* and many shorter ones on the problems 
created by staphylococcal infections acquired in hospital ; 
and we have also discussed at some length the related 
problems of inefficient sterilisation and misused anti- 
biotics.° © Must we risk boring our readers with a fur- 
ther article on the same subject? We have no option. 
Patients, putting their lives in the hands of the profession, 
are entitled to be protected from any avoidable ignorance 
or indifference; and the time has not yet come when 
we can feel sure that they have such protection. 


One reassuring sign in two recent pronouncements is 
that, although they come from high up, they do not 
hesitate to go right down—down to the vital matter of 
assigning well-defined responsibilities to named mem- 
bers of the hospital team. The report by Lord CoHEN’s 
subcommittee on Staphylococcal Infections in Hos- 
pitals * will surely prove very valuable because of the 
clarity, simplicity, brevity, and correct emphasis with 
which it states its main conclusions and recommenda- 
tions. This is an intelligible and intelligent working 
code for everyone who is positively concerned 
not to inflict avoidable ill on patients. Here are a 
few paraphrased versions of some of the main 
recommendations: 


Asepsis, properly understood and faithfully applied, is 
to be relied on; antibiotics by themselves are unreliable 
either for prevention or for treatment. Staphylococcal 
infections are particularly troublesome in surgical depart- 
ments and maternity units, but no part of a hospital should 
be regarded as without risk or significance in the campaign 
to control infection. Adequate records and proper bac- 
teriology are needed if people are not to deceive themselves 
about the true extent of the problem. Continual vigilance 
is required to detect signs of infection in patients and 
staff and to follow patients for long enough to ascertain 
their full history. The ward sister should keep a control- 
of-infection register which must be regularly inspected. 
Each hospital should appoint a sufficiently senior and fully 
interested member of its staff to act as a control-of- 
infection officer, and a control-of-infection committee 
must meet regularly and review the sepsis record. 

Staphylococci are hardy and easily spread; the sources 
of staphylococci most liable to cause infections are human 
tissues in which they are multiplying—either in septic 
lesions or at healthy carrier sites. Hospital wards should 
Lancet, 1958, i, 515. 
tbid. p. 1055. 
ibid. 1958, ii, 1110. 
ibid. p. 1106. 
ibid. p. 1359. 
tbhid. 1958, i, 37. 
Ministry of Health. Central Health Services Council: Standing Medical 


Advisory Committee. Staphylococcal Infections in Hospitals: report of 
the Subcommittee. H.M. Stationery Office. 1959. Pp. 36. 2s. 6d. 
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not be so overcrowded nor their staffs so harried or 

hurried that they must adopt dangerous short-cuts to get 

through their work. [This, we believe, will be one of the 

biggest and hardest of all the changes to secure in some 

hospitals.] Wounds should ideally be dressed in properly 

designed treatment rooms, and soiled dressings should be 

disposed of safely. Controlled ventilation [designed and 
installed, we suggest, by someone who is properly briefed 

and fully understands it] is an important means of reducing 

airborne contamination; there is insufficient evidence of 
the value of irradiation of air by ultraviolet light as a means 

of reducing its bacterial content. Patients and members 

of staff with septic lesions should be nursed in single rooms 

and by the best isolation techniques. Blankets should 
be regularly disinfected; and mattresses should likewise 

be regularly disinfected or protected by an impermeable 

cover. Washing and bathing should be made easy and 

regular matters for both staff and patients by the provision 
of sufficient facilities; sterilisation should be made effective. 

Control of individual outbreaks may call for a variety of 
additional methods of investigation and prevention. 

Regional hospital boards are urged to take an interest 
in these matters and to ensure the necessary links with 
local authorities, between different hospitals, with general 
practitioners, and with central authorities. Good operat- 
ing-theatre practices and rules for isolation nursing and 
wound dressings are set out in an appendix. 

The report is detailed: for instance, a page of a control- 
of-infection register is included; and the duties of matron, 
ward sister, bacteriologist, clinical chief, hospital secretary, 
and others are described. 

Two important conditions must be met if this report 
is to produce its due effect. First, all members of the 
hospital team must make themselves alive to their per- 
sonal duties. In hospitals where the staff are not yet 
on the alert, somebody should write the letter asking for 
a control-of-infection-committee to be set up, and 
somebody with sufficient zest and authority must see 
that the committee does not become simply another 
producer of paper. At the level of the regional hospital 
board, senior administrative medical officers should ask 
hospital secretaries for the names of members of their 
control-of-infection committees and should ask for rea- 
sons to be stated if the answer is that such a committee 
does not yet exist. The second need is that someone of 
sufficient weight in the Ministry of Health be charged 
with the duty of getting the Treasury to grasp what this 
report means. Its publication is likely to have one of 
two effects—an increase of the sadly prevalent feel- 
ings of disillusion and of ironical comment among the 
professionally enthusiastic members of the Health Ser- 
vice, or a transformation of the scene inside the great 
majority of our hospitals. If this report is fully under- 
stood and acted on it will do more to raise morale in 
hospitals than most outsiders could understand. But 
the application of what it proposes will cost money—not 
immense sums as these matters are thought of by the 
builders of rockets, but allocations generous in terms of 
anything yet provided for bringing the fabric and stathing 
of hospitals into a more reasonable shape. How many 
hospitals have enough engineers, for example, to main- 
tain regularly all the instruments used in processes 
thought capable of effecting sterilisation ? How many can 
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set aside, say, 4 isolation beds in a ward of 30 surgical 
patients ? How many have the nurses, bacteriologists, 
laundry -workers, and machinery required to put this 
report’s proposals into effect? How soon may every 
surgeon expect to work in a theatre whose ventilation at 
least appears to be safe? These are serious questions; 
and they need a serious answer. 

In the U.S.A. a National Conference on Hospital- 
acquired Staphylococcal Disease ** covered in its 
recommendations virtually the same questions as are 
dealt with in the British report: infection committees; 
individual responsibility; operating-theatre discipline; 
liaison between hospitals, local and central adminis- 
tration, and general practitioners; ascertainment of the 
true incidence of iafection; measures of isolation; hos- 
pital design and ventilation ; methods of “‘housekeeping”’, 
which include such matters as the laundry, sterilisation, 
and hospital cleaning; carriers with and without lesions ; 
infections in maternity and surgical units; education of 
those concerned; and the need for additional routine 
and major investigation. 

Those who have to tackle individual outbreaks in 
hospitals will find substantial encouragement and guid- 
ance in the article by Dr. R. E. O. WILLIAMS which we 
publish on p. 190 of this issue. Dr. WILLIAMS, who 
has done extremely valuable work in bringing phage- 
typing fully to bear upon the study of epidemiology of 
staphylococcus infections, ‘ere describes the lessons 
from 32 outbreaks in maternity hospitals and 15 in sur- 
gical units. Much of what is recommended in Lord 
COHEN’s subcommittee’s report naturally rests on work 
which Dr. WILLIAMs has done or has analysed; so it is 
not surprising that his communication likewise empha- 
sises the importance of infection in maternity and sur- 
gical units, of carriers in whom the organisms are multi- 
plying, and of a relatively restricted range of dangerous 
strains among the many types of staphylococci now 
known. The Americans generously recognise in their 
report that their colleagues in Great Britain, Canada, 
and Australia gave them a lead in such matters as anti- 
biotic-resistant bacteria in hospitals, phage-typing of 
staphylococci, and the epidemiology of hospital- 
acquired staphylococcal disease. It is noteworthy that 
two single programmes of work on the problem in the 
U.S.A. were awarded for the current year $325,000 
and $1 million. 

In the U.S.A., as here, the indiscriminate use of anti- 
biotics is condemned by many. We must understand 
how greatly our uncritical use of them has contributed 
to our present difficulties, and we must examine soberly 
what we may and may not expect of some of the newer 
drugs now coming on to the market. Yow et al.!° 
report that in their experience penicillin, streptomycin, 
and the tetracyclines are now rarely active against hos- 
pital staphylococci. For mild or moderate infections they 
have turned to novobiocin, chloramphenicol, ristocetin, 
erythromycin, or oleandomycin, and for severe infections 


8. The National Conference on Hospital-Acquired Staphylococcal Disease. 
Publ. Hith Rep., Wash. 1958, 73, 1082. 
9. Wentworth, F. H., Miller, A. L., Wentworth, B. B. ibid. p. 1092. 
10. Yow, E. M., Yow, M. D., Womack, G. K., Sakuma, T., Monzon, O. T. 
Arch. intern. Med. 1958, 102, 948. 








to kanamycin, vancomycin, or bacitracin. Thus we have 
still some resources which have not been fully explored 
here. But our own experience and that of our American 
colleagues should teach us that escape from the present 
dangerous situation is not likely to be made by relying 
solely on modern chemotherapy even wisely applied. We 
must also exert ourselves—and seek an understanding 
response from the Treasury. 


Television and the Child 


THE rapid growth of television in this country in 
the past decade has evoked much controversy about its 
merits. In particular, the impact of television on 
chiidren has been viewed with widespread concern. 
There was clearly an urgent need for an extensive, 
authoritative, and objective inquiry to establish the 
facts. In 1954 Dr. HILDE HIMMELWEIT and her 
colleagues at the London School of Economics under- 
took this task on behalf of the Nuffield Foundation. 
After four years of systematic study, they have published 
their detailed findings.! 

Inevitably this has proved a complex survey, because 
of the need to assess many different types of effects 
on many different types of children, under differing 
conditions of viewing. Essentially, however, the effects 
may be grouped into three main categories: those 
stemming from the time taken up by viewing, with 
displacement of other activities; those deriving from the 
content of programmes, and the values they portray; 
and those affecting the child’s general pattern of habits 
and behaviour. 

Contrary to the popular impression of a child audience 
hypnotised into servile viewing, irrespective of the pro- 
gramme, it was found that most children view selectively 
—on average twelve hours weekly. Marginal activities 
on the fringe of the child’s interest were alone displaced 
to any great extent; but functionally related interests, 
such as the cinema and radio, tended to suffer in compe- 
tition with the new medium. These two effects were to 
be expected. Moreover, the more intelligent the 
child—and this was specially notable in grammar- 
school pupils—the less prepared was he to devote time 
to viewing at the expense of other claims on his leisure. 
Similarly, the fuller and more active the child’s life 
had been before the advent of television, the less was 
its impact. Significantly, the child with personality 
problems, handicapped in emotional relations, shy, 
poorly adjusted, and insecure, emerged as the main 
addict of viewing. For him television offers vicarious 
companionship and escapist adventure to compensate 
for his poor social adaptation. This finding, which 
accords with clinical experience, is important to the 
degree that the underlying disorder is perpetuated. The 
more these children are absorbed in television, the less 
are they encouraged to overcome their emotional 
difficulties by contact with their environment. In 
consequence, their scope for adjustment is further 
restricted. Comparison with non-viewers of similar 
personality structure revealed an equivalent dependence 


i. Television and the Child. By HILDE T. HIMMELWEIT, A. N. OPPENHEIM, 
and PAMELA VINCE. London: Oxford University Press. 1958. Pp. 522. 42s. 
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on alternative forms of passive entertainment—for 
instance the cinema, radio, and comics. Excessive 
viewing is thus shown to be the result of underlying 
personality features: it cannot be incriminated as a 
causal factor. In contrast, for children who are robustly 
orientated (fortunately the great majority) outdoor 
play, active hobbies, and, in adolescence, social 
pursuits still retain their attraction, with television 
taking second place. These findings in the main are 
reassuring. 

There is less ground for complacency about the 
influence of programme content. The governing factor 
in this sphere is the number of children who regularly 
watch evening programmes designed for adults. They 
amounted to at least 50°,, of those aged 10 or more 
years; and 75°. of the votes for the most favoured 
programme were accorded to adult features. Of these, 
plays held the greatest popular appeal, many dealing 
with crime and detection. The age-old theme of good 
versus bad is unlikely to cause any greater traumatic 
impact by portrayal on television rather than through 
any other mass medium. Variations on the cowboy-and- 
Indian story will remain evergreen favourites wherever 
robust youngsters play together, and no harm will 
accrue. Indeed, the survey clearly demonstrates that 
“Westerns ” evoke little or no anxiety reaction in most 
juvenile viewers, apart from very young or insecure 
children. The action in these plays and films is stylised 
and unrealistic, and the plot tends to be stereotyped 
along reassuringly conventional lines. Equally, there is 
no evidence that such programmes promote aggressive 
reactions among healthily adjusted children. By 
contrast, in plays intended for adults, violence is often 
presented with greater realism, in a more familiar 
setting, and with enhanced dramatic effect. The 
interplay of characters, good and bad, tends to be more 
complex, more readily misinterpreted by unsophisticated 
youngsters, and therefore more disturbing. Aside from 
violence, the portrayal of conflict in adult relations, 


with tension and disharmony so commonly a feature of 


the action, tends to provoke disquieting effects, even 
among adolescents. In particular, children are disturbed 
by sequences in which the subject of aggression, verbal 
as much as physical, is a character with whom they can 
readily identify themselves. The report stresses that 
the majority of television plays convey basically similar 
attitudes and values which are cumulative in their 
effect, even if few single programmes exert any profound 
influence. These findings are of signal importance to 
parents responsible for regulating the child’s viewing, 
no less than to television producers and programme 
planners. Dr. HIMMELWEIT and her colleagues accord- 
ingly submit cogent recommendations based on realistic 
acceptance of the fact that evening programmes attract 
many children as well as adults. 

The more general effects of the television habit are 
also assessed. Many have held that viewing interferes 
with the child’s sleep pattern, by over-exciting him, by 
provoking anxiety, or simply by encroaching on 
customary bedtimes. On the other hand, clinical 
experience has suggested that sleep disturbance attri- 


buted to television is basically an indication of under- 
lying insecurity or emotional lability. Overt disturbance 
may be precipitated by this stimulus in children with 
vulnerable personalities, but may equally result from 
alternative stimulation: television alone can hardly be 
indicted. The evidence from the survey supports this 
impression. Except for very young children, or those 
with neurotic tendencies, most viewers had no greater 
tendency to sleep disorder than their non-viewing 
controls. Nor does the lure of television materially 
postpone bedtimes. Really late bedtimes were about 
equally prevalent among controls and among viewers, 
and proved to be attributable to the lax parental control 
common to both groups. In fact, effective sleeping- 
times were very much the same among viewers and 
non-viewers. The inquiry discredits popular misgivings 
about television as a source of listlessness, morning 
tiredness, and poor concentration at school. Viewing 
has been equally incriminated as a counter-attraction 
t» school homework and to reading, with consequent 
detriment to both. When the main survey was under- 
taken, the transmission gap between afternoon and 
evening programmes was still in operation. Under these 
conditions, viewers and controls were found to spend 
much the same time on their evening preparation; 
but now that programmes are transmitted in the early 
evening, the position may have altered. In the case of 
reading, the reported effects are interesting. The 
popularity of comics seems to have declined—a trend 
that should arouse no great concern. But while some 
reduction in book-reading was noted at first among 
the viewers, television, through its serial dramatisation 
of books, ultimately stimulates interest in a wider 
range of reading, including non-fiction. Thus the 
initial balance in favour of viewing is largely redressed. 

It is commonly supposed that television makes 
children more passive. But the test responses of the many 
children assessed, coupled with objective ratings by 
school staff and the documented observations of mothers, 
do not support this view. No significant loss of initiative, 
dulling of imagination, or “jading of palate” was 
detectable among viewers by comparison with their 
controls. But if television does not induce passivity, 
neither does it greatly promote activity. By its nature, 
the medium tends to stimulate interests rather than 
active pursuits. Indeed, this impression of balance 
between positive and negative effects permeates the 
whole survey; and it is clear that both advocates of 
television and its opponents have been extravagant in 
their claims and counter-claims. In Dr. HIMMELWEIT’s 
words, if television is a window on the world it gives 
a view not very different from that provided in books, 
comics, films, and radio programmes. On the other 
hand, television, like every new medium of communica- 
tion before it, has at its inception aroused concern which 
subsequent experience may largely dispel. 

Aside from these generalisations, the individual 
effects of viewing vary so much with the child’s age, 
level of intelligence, sex, personality structure, and home 
background that no single universal judgment is possible. 
Nevertheless, the study is impressive by the extent to 








188 ANNOTATIONS 


THE LANCET 





which it has differentiated convincingly between fact 
and widespread supposition. In this way it has made a 
valuable contribution to the body of knowledge built 
up from sociopsychological field studies. But this is 
only a beginning. As the scope of television develops, 
so will there be increasing need to keep track of its 
influence. Future studies could with confidence be 
based on the present model. Essentially, this report 
testifies to the robust resilience of children, to their 
inherent capacity to adapt themselves to altered condi- 
tions and new experiences while retaining their emotional 
balance. The implications are encouraging. 





- Annotations 





SUBACUTE BACTERIAL ENDOCARDITIS 
IN THE ELDERLY 

SUBACUTE bacterial endocarditis is usually pictured as 
a disease of young people, who have fever, clubbing of the 
fingers, splenomegaly, and perhaps emboli, and who give 
a history of rheumatic heart-disease. This is the chief 
reason why it is so often overlooked in older patients. 
Contrary to earlier reports! * that it was rare in the 
elderly, Anderson and Staffurth* found that nearly a 
fifth of 76 patients with bacterial endocarditis were over 
60; which agrees closely with Wedgwood’s ‘ figures of 
17% of 65 cases. Anderson and Staffurth cited the 
Registrar General’s Statistical Review for 1953, which 
showed that 28°, of all deaths from bacterial endocarditis 
were of patients over 60. According to Friedberg,° in the 
elderly the picture may be atypical and the disease is 
usually overlooked. 

In addition to any failure among this age-group to 
respond so readily to treatment due to infection with 
organisms other than Streptococcus viridans, missed or 
late diagnosis must be an important reason for this high 
proportion of deaths. In Staffurth and Anderson’s 
series the history was usually far longer and the onset 
more insidious than in younger patients: occasionally the 
disease conformed to the textbooks, but often a fever and 
murmur were the only signs; emboli were uncommon, 
finger-clubbing was present in only half the patients and 
a palpable spleen in even less. Only 2 of their 14 elderly 
patients were known previously to have a valve lesion, 
and in the majority of the remainder the murmur could 
easily have been termed insignificant by the unwary. 
Gleckler ® has again drawn attention to the unusual 
presentation of bacterial endocarditis in older persons. 
Only 3 of his 10 patients showed the classical picture; 
3 presented with psychosis and fever, 2 with anorexia 
and abdominal symptoms, 1 with uremia, and 1 with 
cerebral hemorrhage following septic embolism. A 
murmur and fever were present in all, though in 1 the 
murmur was trivial. 

Like syphilis, bacterial endocarditis can, it seems, 
be a great mimic, at least in the elderly—suggesting 
such diagnoses as carcinomatosis, cerebrovascular disease, 
or perhaps renal disorder. It is as well to have the 
possibility constantly in mind in dealing with a difficult 
diagnostic problem. 


. Willius, F. A. Proc. Mayo Clin. 1940, 15, 270. 

. Cates, J., Christie, R. V. Quart. F. Med. i951, 20, 93. 

x Anderson, H. J., Staffurth, J S. Lancet, 1955, ii, 1055. 
Wedgwood, J. ibid. p. 1058 

. Friedberg, C. K. Diseases of the Heart. Pattee, 1956. 
. Gleckler, W. J. Arch. intern. Med. 1958, 102, 761 
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THE CONTAMINATED CARAFE 

** GROSSLY unhygienic conditions were described .in 
two-thirds of the carafes. Dead, partially decomposed 
insects were frequently seen. The walls of some carafes 
were slimy; gelatinous islands of alge and fungi floated in 
others.” This is not a novelist’s description of the dining- 
room of the Grande Hotel de Pondicherry et des Commis 
Voyageurs in some up-country town in Indochina but of 
the bedside water-containers in 24 Boston hospitals. A 
recent inquiry—originating it seems from the complaints 
of the patients—discloses a sorry state.! The water-supply 
of Boston is above reproach, but 22° of the bedside 
carafes contained coliform bacilli and 69°% staphylococci 
(which included some of type 80/81). The causes were 
various. Sucking the contents through a straw (now called 
a “ drinking-tube ”’) allows saliva to flow back into the 
water. Inverting the drinking-glass over the neck of the 
carafe has the same effect. The shape typical of the carafe 
with a long narrow neck makes thorough cleaning difficult. 
The carafes were not always returned to the right bedside 
when they had been refilled and were seldom if ever 
sterilised. And there are many other ways in which the 
water might be contaminated. 

To provide the patient with something to drink at his 
leisure is obviously humane, and some are under orders to 
drink all they can. Despite the finding of pathogenic 
staphylococci the dangers (so far) appear to be theoretical, 
but this paper makes it clear that every hospital should 
devote some thought to this problem. Our hospitals are 
cooler and our demands for water less acute than in the 
U.S.A. Some of our hospitals provide water only when 
the patient asks for it, and some give fruit drinks which 
are not allowed to linger indefinitely at the bedside. But 
the carafe might well be replaced by a small jug—cheaper, 
easier to pour and to clean. It is probably wiser to 
refill it often than to provide a cover. The drinking-vessel 
should be washed at least twice a day with the other 
domestic crockery. Whether carafe and glass should be 
sterilised is open to question, except where the patient 
has such a disease as enteric fever. Some reports 
have suggested that all ward crockery should be 
disinfected after use, but the cost is probably out of 
relation to the advantages. There is, however, much to be 
said for sterilising—chemically or by heat—the bedside 
carafe and glass when the patient leaves hospital, and this 
should not be too difficult. In general it would be better 
to insist on a standard of cleanliness which will satisfy the 
good housewife—and that is hard enough to accomplish, 
as we all know. 


WHIPLASH INJURY 

THE term “ whiplash injury ” has been applied to the 
type of lesion of the neck which is especially likely to arise 
from car collisions. If a man is sitting in a car which is 
run into from behind, his body continues to move forward 
while his head, being hinged at the neck, may go suddenly 
backwards with acute hyperextension of the cervical spine; 
the head then often going forward again with acute flexion 
of the neck. In some cases subsequent radiographs may 
show injury to the bones or joints, but usually no definite 
abnormality is seen. Possibly there is momentary posterior 
subluxation with transitory narrowing of the inter- 
vertebral foramina and damage to nerve-roots. Seletz? 
suggests that damage to the spinal accessory nerve— 
especially traction injury of its intraspinal filaments of 


1. Walter, C. W., Rubenstein, A. Ds Kundsin, Ruth B., Shilkret, M. A. 
New Eng. J: Med. 1958, 259, 1198 
2. Seletz. E. ¥. Amer. med. "Ass. 1958, 168, 1750. 
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origin—may account for the persistent spasm of the 
trapezius and sternomastoid muscles. He also believes 
that traction injury of the emerging second cervical nerve- 
root is of prime importance in the causation of the occipital 
headaches and pain in the neck which are common sequels 
of whiplash injuries. This nerve-root, which is liable to 
injury as it emerges between the atlas and the axis, has a 
large cutaneous distribution over the back of the scalp 
and the lateral aspect of the neck. Seletz states that in 
patients examined shortly after the injury cutaneous 
sensation may be impaired in the distribution of the 
injured nerve-root, pain and muscle spasm developing as 
sensation returns. 


He maintains that symptoms following this type of 
injury are too often ascribed to psychological rather than 
physical damage and ineffective psychotherapy is applied. 
He suggests that at the time of a whiplash injury the verte- 
bral artery may be temporarily occluded by compression, 
and that this is the cause of vertigo and similar symptoms 
which may persist long after the injury. The importance 
of atheromatous stenosis of the vertebral-basilar system 
in the production of transient symptoms of brain-stem 
dysfunction such as vertigo, diplopia, and ataxia is being 
increasingly recognised; sometimes such stenosis precedes 
thrombosis of the basilar artery, but it is difficult to see 
why momentary occlusion of the artery should result in 
persistent symptoms unless pre-existing atheromatous 
stenosis or direct damage to the wall of the artery has 
resulted in thrombosis. 


Seletz emphasises the importance of physiotherapy in 
relieving symptoms following whiplash injuries, the most 
useful form being hot packs applied locally to relieve the 
muscle spasm and increase the circulation, followed by 
traction of the neck. In some patients with severe spasm 
a period in a light-weight collar may also prove useful. 


SEX FUNCTION AFTER RECTAL EXCISION 

SEX functions and behaviour have had too small a place 
in medical training. The subject therefore suffers by 
neglect, and it is hardly surprising that Goligher ! found 
that little attention had been paid to the disturbances in 
sex function following excision of the rectum. He 
investigated this problem in 1034 patients submitted to 
rectal excision for cancer in the years 1933-49. For several 
reasons it was possible to interrogate only a tenth of these 
(95 to be exact) after exclusion of 502 who were over 
60 years old at the time of operation and were thought 
likely, if not already sexually inactive, to be rendered so 
by the effects of any major operation. These 95 were 
selected because they were known to be active sexually 
up to the time of operation. All but 14, who were sub- 
mitted to an operation preserving the anal sphincter, had 
undergone rectal excision. A third were found to be 
impotent; nevertheless desire persisted in the majority 
of this group, indicating almost certainly an injury to the 
nervi erigentes through stripping up the fascia of Waldeyer. 
Sterility afflicted half to two-thirds of the total through 
lack of ejaculation, despite normal intercourse and 
orgasm—seemingly due to abolition of seminal vesicular 
contraction through sympathetic-nerve damage either at 
the level of the presacral nerve or where the plexuses pass 
to the vesicles themselves. Mobilisation of the rectum 
therefore may jeopardise sex function; and this was 
found to be so when extensive mobilisation was re- 
quired for anterior resection and anastomosis. In a small 


i. “Goligher, J.C. Proc. R. Soc. Med. 1951, 44, 824. 


series of 15 cases studied at the Gordon Hospital the 
outcome was perhaps a little worse.? 

This complication is especially important in surgery for 
uicerative colitis, since the patients are often younger and 
may be at the beginning of their married life. Reports 
have indicated that impotence is not so likely after excision 
for this disease ® (presumably because mobilisation can | 
be kept closer to the rectum); but only recently has 
this question been closely examined. Stahlgren and 
Ferguson # interviewed 60 out of 62 patients who had had 
the rectum excised on account of advanced ulcerative 
colitis. 25 were men, of whom 5 reported some dysfunc- 
tion though intercourse was possible in every case; 4 of 
these 5 were older than usual, being over 51. Since 
improvement was continuing, the effects of a major opera- 
tive disturbance, rather than frank nerve lesions, were 
apparently at work. 

There is even greater tardiness in investigating this 
problem in women, possibly because sexual union and 
even fertility are still possible despite the loss of sensory 
and motor reflexes which would lead to impotence in the 
male. Stahlgren and Ferguson interrogated 24 of 35 
women submitted to rectal excision on account of 
ulcerative colitis, and found that sexual function was 
disturbed in only 2. Nevertheless there is a further source 
of difficulty in women: scarring in pelvis and perineum 
which follows rectal excision may lead to narrowing of 
the introitus and so to dyspareunia. 

Caution is needed in investigating this complication. 
And, unless he asks, the patient is better not told about 
the possibility, since the suggestion that he may become 
impotent may itself result in impotence. 


THE ROYAL SOCIETY 

In the middle of the 17th century a group of “ divers 
worthy persons, inquisitive into natural philosophy and 
other parts of human learning” fell into the habit of 
meeting every week somewhere in the city of London. On 
Nov. 28, 1660, they met at Gresham College to hear a 
lecture by Mr. Wren and afterwards “‘ they did according 
to the usuall manner withdrawe for mutual converse 
where amongst other matters that were discoursed of, 
something was offered about a designe of founding a 
Colledge for the promoting of Physico-Mathematicall 
Experimental! Learning ”. The “‘ designe ” was promptly 
given firmer shape: it was decided to meet on Wednesdays 
at 3 P.M.; an admission fee of 10s., with a weekly sub- 
scription of ls., was fixed; Dr. Wilkins, later bishop of 
Chester, was appointed chairman; and a list of 41 people 
likely and fit to join was compiled. By the following 
Wednesday King Charles II had sent word that he 
approved, and without more ado what was soon to be 
known as the Royal Society had been started. The 
tercentenary of its foundation will accordingly fall next 
year, and the present fellows of the society are to invite 
scientists from all nations to meetings which they propose 
to hold in London, Oxford, and Cambridge from July 18 
to 26, 1960, to celebrate the occasion. The society has 
always had close associations with medicine—Dr. 
Jonathan Goddard, F.R.C.P., was one of the founding 
members, and since then many of his colleagues have been 
fellows—and the committee which the society is setting 
up to arrange the celebrations will include the following 
doctors: Lord Adrian, Sir Lindor Brown, Sir Charles 
Dodds, and Sir Howard Florey. 
"2. Cooling, C. I. ibid. 1958, 51, 874. 


3. Brooke, B. N. Lancet, 1956, ii, 532. 
4. Stahlgren, L. H., Ferguson, L. K. New Engl. #. Med. 1958, 259, 873. 
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EPIDEMIC STAPHYLOCOCCI * 


R. E. O. WILLIAMS 
M.D. Lond. 
DIRECTOR, STAPHYLOCOCCUS REFERENCE LABORATORY, 
PUBLIC HEALTH LABORATORY SERVICE, COLINDALE, LONDON, N.W.9 

DvuRING the four years 1954-57 the Staphylococcus 
Reference Laboratory received for type identification 
some 3803 strains of staphylococci which had been iso- 
lated from septic lesions in hospital patients during 
investigations of “epidemics”? of hospital infection. 
These results have been analysed and compared with the 
information in published accounts of epidemics, to see 
what could be learnt of the origins of epidemic spread of 
staphylococci in hospitals. 

Neither published reports nor the Colindale records 
are entirely satisfactory—the Colindale material because 
it often lacks epidemiological detail, and published reports 
because of authors’ natural preference for recounting 
detective stories in which the culprit is found, and a ten- 
dency to accept the simplest explanation, or the explana- 
tion that best fits with preconceived ideas. The analysis 
seems, nevertheless, worth presenting because it offers 
some guidance as to the more profitable ways of investi- 
gating epidemics, and because it may perhaps stimulate 
the investigation and recording of a much greater number 
of epidemics, which is necessary if we are to obtain a full 
understanding of their origins. 

No attempt has been made to define an “‘ epidemic ”’; 
the term has been used for those circumstances that 
prompted publication or investigation as examples of an 
undue prevalence of infection. 


Published Records 
Maternity Units 

Records of 32 epidemics have been analysed; in the 
smallest 4 patients were affected, in the largest at least 
320 (table 1). In all cases the infection seemed to have 
spread in the ward or nursery; and all but 1 of the 32 a 
single staphylococcus type was responsible for all, or 
almost all, the cases. 

In 27 of the outbreaks some search was made for the person 
who introduced the infection or who was responsible for its 
spread, and the authors thought they had found one such 
person in 13. This person, almost always a nurse, had a septic 
lesion in 5 cases, and was a healthy carrier in the other 8. In 
4 of the epidemics the evidence implicating the carrier seems 
* The substance of this paper formed the basis of a lecture on 

Oct. 30, 1958, in the series on the Scientific Basis of Medicine, 
arranged by the British Postgraduate Medical Federation. 


TABLE I—SUMMARY OF 32 MATERNITY-UNIT OUTBREAKS FROM PUBLISHED RECORDS 








Carriers 
SS. No. of a 
Considered source of No. incidents 
aici considered Infants 
unimportant 
1 septic nurse 0, 44,4517 4 22-117+ 
1 septic patient ( ?) 3 1 3 
1 healthy nurse .. 0 4 4-21 
1 3 5 i 6, 2, 6, 2 4 0-45 
2-5 ,, murses suspected ss 2 37-74 
None 5% He we 0 1 N.K. 
Sie Se Speen es 4 29-54 
5-57 (importance uncertain). . 7 43-133 (2 NK.) 
Specific source not sought Se sa 5 80 (4.N.K.) 





not known. 


* All epidemics except the last entered had a single type of staphylococcus dominant. 

t Pairs, &c., of figures give the range over the separate epidemics included in each line. 

t Identified by cultural peculiarities. 
N.K, 


to have been good, but in most of the others the attribution is 


only a reasonable probability. In only 2 of the published 
epidemics (Hobbs 1944, Smith 1958) does exclusion of the 
carrier appear to have been the only and successful method of 
control adopted. Jellard (1957) described briefly a newly 
opened maternity unit in which the introduction of a new 
strain could almost always be traced to a carrier among the 
staff, though once introduced a strain might spread from baby 
to baby without a carrier. 

Baby-to-baby spread was presumably concerned in the 5 
incidents in which no carriers could be implicated, while in 
the 7 with larger numbers of carriers there was probably two- 
way traffic in staphylococci—babies infecting nurses, and 
nurses babies. This last group of epidemics contained those 
with the greatest numbers of babies affected. 

There is now abundant evidence that infection of the 
mother’s breast is almost always derived from her infant. But 
in one epidemic (Hobbs 1944) there were 9 cases of breast 
abscess in the mothers and no cases of skin lesions in the 
babies; while Sherman (1956) reported 47 cases of breast 
abscess without mentioning skin lesions. This might suggest 
differences between staphylococci in their liability to produce 
breast abscess (as was indeed suggested by Oeding [1952]), 
but the frequency of breast abscess is very difficult to determine 
as so many breast abscesses go unrecorded because they occur 
after the mother’s discharge from hospital. 

Surgical-wound Infections 

Accounts of 15 epidemics of surgical-wound infection 
have been found, the smallest involving 6 patients and 
the largest more than 230 (table 11). 11 had a single 
dominant epidemic type of staphylococcus; 1 had two 
types and 1 many. 

6 outbreaks were due to infection of patients, in the operating- 
theatre, from particular individuals. In one (McDonald and 
Timbury 1957) a surgeon with a septic lesion on his hand was 
implicated, and sepsis developed in 6 of 8 patients operated on 
by him in the relevant period. (Although this is the only explicit 
account of an outbreak due to a septic surgeon another is 
referred to by Blowers et al. (1955), and yet others are known 
to us.) There are 2 other outbreaks attributed to surgeons who 
were healthy carriers and 2 to healthy carriers among the 
nursing staff. In 1 additional outbreak (Shooter et al. 1957) 
most of the cases were attributable to a healthy carrier im the 
surgical team, though other patients were certainly infected 
in the ward, probably from infected patients who were dis- 
persing the epidemic staphylococci. 

Ward cross-infection was clearly important in 2 outbreaks— 
1 in a urological unit (Schwabacher 1958) and one in a general 
surgical unit (Barber and Dutton 1958). In Barber and 
Dutton’s outbreak the infection was apparently introduced by 
a patient with a septic lesion, though not all the cases were 
infected generally directly from him. Neither in Schwabacher’s 
outbreak, nor in the outbreak reported by Caswell et al. (1958), 
in which ward spread was considered probable, was it possible 
to recognise one individual as the source of the infections, 
and there was presumably patient-to-patient infection. 


No. of cases 


- Epidemic type of 


staphylococcus* Reference nos. 


Mothers 


20, 22, 39, 59 


0-24+ IIIc; N.D.¢; 80; 80 
1 Ill 33 
0-6 80; 71; 3A; N.D.t 32, 24,63, 33 
0-30 I; Ib; 44w; 977/1272...; 33, 27, 62 
? 80; 80 23, 12 
N.K. 80 8, 12 
) N.K. 80; 47C, 52; 3A; 3A 66, 31, 38, 43 
0-24 80; 80; 80; 939 977 w; 52A; 36, 51, 7, 62, 6, 2, 16 
. lb; v. sensitive 
47-241 (3 N.K. 80; 80; 780; W 57) 


46, 45, 40, 13, 53, 54 
1 several types ae 
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TABLE II—SUMMARY OF 15 SURGICAL-WARD AND GENERAL-HOSPITAL OUTBREAKS FROM PUBLISHED RECORDS 





Carriers 





Place where patients No 
infected No. 


Considered source(s) considered 


of infection 





Operating-theatre 1 septic surgeon 0 
Py 9 1 healthy surgeon 0, 3 
29 eS ae .. 1 or 2 healthy nurse(s) 0, 0 
Operating-theatre and wards.. Healthy surgeon and infected o] 
patient(s) 
Ward 1 septic patient 1 
Ward Several, importance uncertain é 


Operating-theatre and ward . 
Operating-theatre 
Mode of spread not determined 


” 2 ”» 2” 


Many, importance uncertain 
Not sought 

Many, importance uncertain 
Many, importance uncertain | 


unimportant 








Pri hl No. of cases Phage types Reference nos. 
. 6 52A 79° 37 
Zz 15, 6 (IITA), 6 17, 34 
y: 6, 19 52A 79w, , 47,53/75/77 44, 60 
1 at 47/53/75,7 55 
1 11 80 5 
2 20, 230 47 53/75/77, 80* 49, 11 
1 15 75.77 and 7/47/53/54/75/77 9 
1 37 Many 57 
2 169, extensive 80, 80 47, 19 
2 2-7, 14 Not typed 28 and 29, 35 





* Type 80 from 129/230 lesions. 


The remaining 2 incidents in surgical units (Blowers et al. 
1955, Shooter et al. 1956) implicated the air supplied to the 
theatre as the vehicle of infection of some or all of the patients. 


Other Epidemics 

In addition to the epidemics listed in tables 1 and 11, 
there are a few in which staphylococcal enteritis was the 
only or major disorder (Smith 1956, Senn and Lunds- 
gaard-Hansen 1956, Cook et al. 1957). In 2 an attempt 
was made to trace the source of infection; in 1 several 
carriers of the epidemic type were found and there was 


TABLE III—INCIDENTS WITH ONE OR MORE ‘“‘ EPIDEMIC TYPES ”’ (E.T.): 
COLINDALE MATERIAL 








base Maternity Surgical and 
units _other units * Total 

No. of lesion strains examined 3-4 5-19 20- 3-4 5-19 20— 
No. a Gabsiines on n os | OO) SE | aE 34 52 23 200 
Percentage with: | 

No. £.T. from 3 or more nea 58 33 0 24 29 0 | 345 

i 35 a5 ss a . | 42! 61 | 38 | 76 | 65 | 52 | 50-5 

2 or more ,, ae 6 |} G2 .. 6 48 15-0 

1 £.T. from 10 or tore patients. os i - er 0 78 19:0 

2 67 i os |"... [Se] 120 

No. of incidents with a or more E. “io 

from 3 patients... 8 | 34 | 21 8 | 37 | 23°) 131 
Percentage of all lesion strains in one 

or other E.T. 97 | 63 | 72 | 94 50 | 61 





* 79 of the 109 epidemics were confined to the surgical wards; 3 the remaining 
30 either spread to more than one department, or, in a few cases, 
involved only medical wards. 


an indication that residual environmental contamination 
led to infection of some of the patients. 

An epidemic in a children’s ward due to staphylococci 
of phage-type 80 was described by Gillespie and Alder 
(1957); carriers were numerous, but no-one in particular 
was held to be responsible for the spread of infection. 

Lastly, 2 reports (Taft 1955, Cooper and Keller 1958) 
describe ‘‘ epidemics of admissions ”’ to children’s hospi- 
tals, the children having been infected soon after birth in 
a maternity unit elsewhere. 


Staphylococci Typed at Colindale 
From the records of the four years 1954-57, we have 
available exactly 200 separate incidents in which hospital 
pathologists sent us strains for typing because they 
thought that there might be an epidemic of infection 
within their hospital (table 111). 


The total of 200 includes all incidents from which three or 
more strains from patients’ lesions were sent for typing, with 
the exception of a few where we could not be certain which 
Strains came from lesions and which from carriers, or where 
more than one hospital was involved in one incident and the 
different sources could not always be distinguished. 

Of the 200 incidents, 53 had only three or four strains from 
lesions, but 44 had twenty or more. The total number of 
Strains is not a very good guide to the real magnitude of an 


epidemic, because sometimes strains could be recognised by 
their peculiar antibiotic sensitivity so that not all were sent to 
us; and, on the other hand, some hospitals continued to send 
material even after the epidemic had subsided (and in so doing 
some encountered further examples of epidemic spread due to 
different types). 

Strains were considered to belong to one type when their 
phage patterns did not differ by more than one “ strong” 
reaction (see Williams and Rippon 1952, Williams 1957). The 
basic set of typing phages listed by Anderson and Williams 
(1956) was used throughout the four years, with the one 
exception that phage 80 was not brought into regular use 
until mid-1954, 


For the present analysis a type was regarded as an 
** epidemic type ”’ (E.T.) if it was isolated from three or 
more different patients’ lesions. 


Epidemics Types 


In about a third of the incidents, typing failed to reveal 
any one type causing 3 or more cases of infection (table 
111). Half the incidents had one dominant epidemic 
type. The remainder—a sixth—had two or more (in 5 
cases, four or more) such epidemic types. The propor- 
tion of mixed-type epidemics is thus much higher than 
that given in tables 1 and 11 for the reported epidemics. 
But no incident with 20 or more cases, and only about 
30% of the incidents with 5-19 cases, failed to show at 
least one E.T. In the incidents with 5 or more cases and at 
least one epidemic type, 50-70% of the lesion-strains 
examined belonged to the epidemic type or types; the 
balance was presumably evidence of ‘‘ endemic ” infec- 
tions forming a background to the epidemic. 


Staff Carriers 


Cultures were received from carriers among the hos- 
pital staff from 59 of the maternity-unit epidemics and 
35 of the surgical-unit outbreaks that had one or more 


TABLE IV—CARRIERS IN MATERNITY AND SURGICAL-UNIT OUTBREAKS: 
COLINDALE MATERIAL 

















i No. of outbreaks with: Mean | Propor- 
2 , 7) na n n n All 0. of tion (%) 
Epidemic type S| Sin Siang | +0) out- | ood. | of staff 
° E ~“p we +é iS) é breaks ped carrying 
7) 7) 7) 7) 7) 
Group: 
Group I: type 80 - 4 6 4 6 a 18-2 26:1 
roup I: others 5 2 5 4 3 19 16-2 25°8 
Group II ie 5 2 2 0 1 10 15:8 12-7 
Group III so | 24) 11 9; 1 0 35 12:6 77 
Miscellaneous | Si a} <6 2 Oi 6 18-7 53 
Total oe .. | 32/19 | 24} 91) 10 94 
Mean. no. strains | 
typed 10-0 |12-7 13-2 15-1 |35-6 


In 1 additional incident with 10 untypable lesions 7/10 staff carried an 
untypable strain. 
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E.T. (table Iv). In 32 no carrier of the E.T. was found; 19 
had one carrier and 24 had two or three carriers. Whether 
epidemiological studies confirmed these as the “* source ”” 
of the epidemic is not, in general, known. 

Only 10 epidemics had ten or more carriers; but 9 of 
these outbreaks were due to staphylococci of phage- 
group I; within phage-group I, type-80 outbreaks had 
not, on average, appreciably more carriers than the others. 
Frequency of Phage Types of Staphylococci 

In the total of 3803 strains typed there were 1131 
“independent ”’ typable strains, which are analysed in 
table v; the table therefore includes no more than one 
strain of one type from any one incident. 167 of the 
3803 strains were not typable. Almost all the strains 
from the maternity wards came from septic skin and eye 
lesions among babies, but some were from breast 
abscesses in the mothers. The strains from surgical and 
other units were mostly from wound sepsis, but some 
were from pneumonia, urinary and gastrointestinal tract 
infections, and skin lesions. 

Altogether well over two hundred different phage pat- 
terns, possibly representing different types of staphylo- 
cocci, were recognised; but twenty types or small groups 
of closely related types each occurred ten or more times, 
and these twenty types are set out explicitly in table v. 
The table also shows the proportion of the independent 
strains that were, at the time of their isolation, ‘“‘ epidemic 
types.” Thus type 80 was found in 34 separate incidents 
in maternity units, and in 19 (55-9°,,) it was the epidemic 
type—i.e., responsible for 3 or more cases. 

There is, first, a striking difference between the distri- 
tion of strains from maternity and surgical units: strains 
of phage-group I were predominant in maternity units, 
and strains of phage-group III in surgical units. The 
difference was more striking with the strains from epi- 


TABLE VY—TYPE DISTRIBUTION OF STAPHYLOCOCCI FROM SEPTIC LESIONS, 





1954-57 
Maternity Surgical and general 
Group a: amen = = 
No. of , No. of % 
strains ** epidemic ” strains ** epidemic ”” 
Group I: 
29, 29* 13 0 12 0 
29 52 7 14:3 6 0 
5. 7 14:3 4 0 
> 0 5 0 
13 23°1 15 6-7 
20 25-0 17 0 
12 38-1 34 11-8 
5 os ay 34 35:9 51 35:3 (G9-8)t 
52,52A 80 ie 8 12°5 11 91 
Other groupI_.. 20 10-0 22 0 
Total group! .. 169 27°8 177 13-6 
Group II: 
| Be ae s | zo 35-0 6 33-3 
3C/55/71 .. ‘% 8 0 8 12°55 
Other group II .. 19 14:3 19 0 
Total group II.. 77 18-2 33 9-1 
Group III: 
6/7/47 53 54°75, 23 13-0 (8:7 23 17-4 
&c.F 
6/47/53 54, &c. . 19 21-0 36 11-1 (2:8) 
7/4753 54 75, &c 29 24:1 45 133 (2-2) 
42} at 17 6- 11 18-2 (9-1) 
47/53/75,77, &c il 27:3 (9-1) 48 25:0 (2:1) 
75/77 ; 2 50 37 48:2 (10-8) 
75 2 0 22 o1 
or 11 18-2 30 30-0 
53, 53 am - 15 6-7 30 13-3 
Other group III .. 40 2°55 61 35 
Total group III 169 13-6 343 18:0 
GroupIV.. is 0 1 0 
Unclassified .. = 8 12:5 24 4:2 
Mixed groups Ane 70 71 60 6) 
Total strains - 493 18-2 638 14:0 


* Type numbers in italics indicate strains typable only by strong phage 
filtrates 


+ In parentheses epidemics with 20 + lesion strains. 


¢ Indicates a group of closely related types. 





TABLE VI—THE PROGRESS OF TYPE 80 


1954 1955 1956 1957 

No. of incidents with 3 or 

more strains typed Be be 5 38 46 64 

No. with 1 or more type 80 

strains 6 as és 7 (13%)| 12 (82%) 14 (30%)} 39 (61%) 
No. of incidents with 1 or 

more epidemic type found 31 24 31 45 

No. with type 80 as epi- 

demic type. . ss ie 5 (16%)| 4(17%)| 9(29% 19 (42°,) 
Total lesion strains typed .. 987 586 748 1482 

Percentage type 80 é 14:9 10:7 17:0 30:1 


demics: half the maternity-unit outbreaks were due to 
strains of group I, compared with a quarter of the surgical 
and other outbreaks. And indeed only one type within 
group I—namely, type 80—produced any substantial 
number of outbreaks in surgical units. 

Both in maternity units and in the surgical units, there 
was a clear indication of the existence of epidemic types 
of staphylococci. Indeed four types (80, 52A 79, 71, and 
7 47 53 54 75) were responsible for 50°, of the maternity- 
unit outbreaks, and three types (80, 75/77, and 47 53 75 77) 
were responsible for 50°, of the outbreaks in the surgical 
wards. These groups of types were responsible for only 
25°, and 21°, respectively of all the septic lesions. 

Type 80 

The existence of specific epidemic types has been 
exemplified especially well by ‘‘ type 80”. 

The specific phage for this strain was isolated in Australia 
in 1953 (see Rountree and Freeman 1955) at the time of an 
extensive outbreak in a Sydney hospital. Soon afterwards 
many other outbreaks due to the same type were reported 
from hospitals throughout Australia, and it was noticed that 
the lesions due to type 80 were peculiarly severe. Shortly 
afterwards a very similar phage (81) was described in Canada 
(Bynoe et al. 1956). Most type-80 strains seen in Britain are 
also lysed by phage 81, and are to be regarded as the same type 
as the 81, or 80 81 of Canadian and United States reports. 

Phage 80 was taken into the routine typing set at Colindale 
in the middle of 1954, and the frequency of type-80 strains and 
epidemics in the four years 1954-57 is shown in table VI. 
During these years several laboratories of the Public Health 
Laboratory Service took up phage typing, and the area of the 
country covered by the Reference Laboratory at Colindale 
therefore decreased. This makes the change in frequency the 
more striking. One or more type-80 strains were found in 
7 (13°,,) of the 52 incidents investigated in 1954, and the 
proportion increased steadily over the four years, so that in 
1957 it was found in 61°,, of all the incidents. Epidemics of 
type-80 infection did not increase so rapidly; indeed there was 
little change in their frequency in 1954-55, but there was 
a steep rise in 1956 and 1957, when some 42”, of all the 
epidemics had a type-80 strain prevalent. 

The spread of type 80 is not confined to Britain. Almost all 
the epidemics (mostly in maternity units) described in the 
United States in the past two to three years have been due to 
this type or others closely related to it (although commonly 
referred to in reports as 52/42C/44A/80 81, &c.) (e.g., Shaffer 
et al. 1957). Type 80 is common as an epidemic strain in the 
Netherlands (Ruys et al. 1958), in eastern Europe (Nestoresco 
et al. 1957), and in Uganda (Hennessey and Miles 1958). We 
are in fact at present observing the pandemic spread of type 80 
—a strain that has more recorded epidemics to its credit than 
any other type; whose epidemics are, in our experience, twice 
as extensive as the average of all other types; and which (like 
other group-I strains) commonly generates a high rate of 
carriage (and often also a high incidence of skin lesions) among 
the hospital staff. 

Type 80 undoubtedly has something that many strains 
of staphylococci lack—but this fact should not be allowed 
to lead to the glib assumption that type 80 is the one and 
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only epidemic staphylococcus. Table v makes it clear 
that other strains can often spread nearly as vigorously, 
and even in 1949 Colbeck reported an epidemic in 
maternity hospitals in Winnipeg due to phage-type 57 
in which the wide spread and, to some extent, the indi- 
vidual lesions closely resembled those due to type 80. 


The Genesis of Epidemics 

In considering the published records as a guide to the 
origins of epidemic spread we must always bear in mind 
that the recorded epidemics are certainly not a random 
sample. It is, however, very striking how often, in these 
outbreaks, a single individual either was responsible for 
all the cases or was responsible for introducing the infec- 
tion and communicating it directly to some of the patients. 
When the individual was a surgeon or nurse and had a 
septic lesion it is not surprising that he or she infected 
the patients, but the examples of spread from healthy 
carriers—in several cases quite unequivocal—raise inter- 
esting queries because at least 50°,, of the staff of any 
hospital may be expected to carry staphylococci in their 
noses. One wonders whether those who spread the 
infection carried a more “‘ virulent ”’ staphylococcus than 
the others, or whether their mode of carriage led to more 
dispersal of the staphylococci (as suggested recently by 
Hare and Ridley [1958] for perineal carriers) or whether 
their work or behaviour afforded some unusual oppor- 
tunity for spreading. The healthy surgeon described by 
Devenish and Miles (1939) appeared to carry staphylo- 
cocci profusely on his forearms as well as on his hands 
and in his nose, and to some extent the frequency with 
which he punctured his gloves may have offered the 
special opportunity. But it seems very unlikely that either 
of these characteristics is rare, and one is left wondering 
whether the staphylococcus was exceptional. The car- 
rier described by Shooter et al. (1957) did not carry 
unusually profusely but the extent to which the staphylo- 
coccus spread among the patients in the ward pointed 
strongly to a high degree of that unexplained quality of 
* communicability”’. 


The examples of airborne spread in operating-theatres 
raise this problem again, because, while the surgeon or 
nurse handling the patients or instruments could cer- 
tainly implant relatively large numbers of cocci into a 
wound, all our experience suggests that this is very 
unlikely to occur by the deposition of airborne particles. 
So if such particles can infect—as seems certain from the 
work of Shooter et al. (1956)—the infecting dose must 
often be very small. Yet if small numbers of cocci can 
infect, why does infection not happen more often, since 
small numbers of staphylococci must commonly fall into 
the wounds at operation? Much, perhaps most, of the 
explanation must lie in the resistance of tissues, but one 
wonders again whether part may lie in differences between 
staphylococci. 

The phage-typing results show clearly that differences 
between staphylococci do exist. Although a very great 
number of different phage-types have on occasion been 
isolated from septic lesions, only about twenty have been 
thus isolated at all commonly. And of these twenty only 
about six are, in our experience, commonly responsible 
for epidemics of hospital infection. 

At present we know no way of recognising an epidemic 
Strain of staphylococcus other than by a retrospective 
review of what it has been able to achieve. We can say 
that if a strain of type 77 is currently producing cases of 


sepsis in a hospital, it is to be regarded, at this time and 
in this place, as an epidemic type, and treated as such. 
But given the introduction of a single case of sepsis, or 
the discovery of a single carrier, we can only say that 
type 77 is on past experience more likely than, say, type 
29 to produce epidemics. Moreover, only 30°, of the 
cases of type-77 sepsis recorded in table vi were associ- 
ated with epidemic spread. The method of selection of 
the strains for this table makes it quite impossible to 
determine the real proportion of epidemic strains, but 
even allowing for this we may be sure that not all intro- 
ductions, even of the most actively epidemic types, will 
be followed by spread of infection: the circumstances 
need to be propitious. 

The one feature that is well established as characteristic 
of present-day epidemic strains is drug-resistance (see 
also Barber and Burston 1955). Indeed it is difficult to 
see how a drug-sensitive strain could make much headway 
in the face of the amount of antibiotic likely to be used 
to control an epidemic. Most of the strains that are sent 
to Colindale for typing are in any case penicillin-resistant, 
but twenty-two independent strains belonging to one or 
other of the three types (80, 47 53 75 77, 75 77) nineteen 
causing outbreaks in surgical wards were resistant to 
tetracycline as well as penicillin. Two of the types pro- 
ducing epidemics in maternity wards (52A 79 and 71) 
were infrequently tetracycline-resistant. 

We do not know (and it is difficult to see how we can 
ever discover) whether the antibiotic-resistant staphylo- 
cocci that now spread through our hospitals are inher- 
ently more “ virulent” than their sensitive predecessors; 
but it is certainly possible that widespread drug treat- 
ment has tended to select drug-resistant variants of the 
more virulent strains, since it is the virulent staphylo- 
cocci in patients with septic lesions that are most likely to 
be exposed to drug treatment. But resistance to several 
antibiotics is not a prerequisite for an epidemic strain: 
type 80 when first seen in Australia was resistant only to 
penicillin, and epidemics of staphylococcal infections 
were observed before the discovery of penicillin. 

The review of published records of epidemics pointed 
strongly to the importance of particular ‘‘ dangerous ”’ 
individuals in the genesis of outbreaks of infection. The 
analysis of the phage types endorses the view that, to 
explain the relative rarity of outbreaks of infection in 
relation to the abundance of carriers, the dangerous car- 
rier must ordinarily harbour a dangerous staphylococcus. 

Possibly the only feature distinguishing the dangerous 
carrier is the sort of staphylococcus he carries. The 
apparently especia! danger of people with septic lesions 
might just reflect the fact that the lesion in the carrier is 
a built-in indicator of the virulence of his staphylococcus. 
But we know of many instances in which carriers of 
notorious epidemic types fail to start epidemics—and in 
which epidemics cease even when carriers of the epidemic 
type are still present. Apart from the possibility that no 
susceptible patients are exposed, this might mean that 
there dre variations in the virulence of the strains within 
the type; or it might be (and we must hope often is) that 
the aseptic precautions prevent spread even of the dan- 
gerous strain from the heavy disperser. But it might also 
be, as already suggested, that some people are dangerous 
because they disperse their staphylococci more widely 
than others. Probably all these explanations are appro- 
priate to some cases; certainly the known differences in 
aptitude for dispersal by carriers (Hare and Ridley 1958, 
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Shooter et al. 1958) are sufficient to make one feel that 
these differences must sometimes be relevant. 


An extraordinary ability of the epidemic staphylo- 
coccus to colonise the noses of the hospital staff was noted 
in several of the published outbreaks (Allison and Hobbs 
1947, Barber et al. 1949). Why spread of this sort should 
sometimes occur is unexplained and deserves further 
investigation. The phage type of the epidemic strain is 
clearly important, since wide spread is almost confined 
to strains of phage-group I—the group that is also most 
commonly responsible for sepsis in maternity units, 
and indeed also for colonisation of the noses of hospital 
nurses even apart from epidemics (Alder et al. 1955). 
Although the outbreaks with numerous carriers have 
generally been the more extensive outbreaks, the ability 
of a strain to colonise the nose is not necessarily an indi- 
cation that it is virulent, in the sense of producing 
disease, as was shown in our recent studies in a surgical 
ward (Shooter et al. 1958). 

Only three of the published reports from surgical units 
give evidence for cross-infection within the wards—a 
phenomenon well demonstrated for the hemolytic strep- 
tococcus when it was the pathogen of the day. On the 
other hand all the maternity-unit outbreaks were regarded 
as ward-spread. It is well known that practically all 
infants born in hospital acquire staphylococci within their 
first week or so, and the indications are that at any one 
time one particular type is dominant (e.g., Hutchison 
and Bowman 1957). It appears that there is ordinarily 
free transfer of staphylococci from one infant to another 
within the maternity unit; presumably an epidemic of 
disease occurs when the strain that is being transferred 
has greater invasive powers than the average. That the 
introduction, where traceable, is so often due to:a nurse 
carrier is hardly surprising in view of the many contacts 
that the nurses have to have with the infants. The 
infant’s nose, skin, and umbilical stump must be nearly as 
susceptible to infection as an open wound, and are far 
more difficult to protect. In surgical wards the same 
patient-to-patient spread doubtless occurs, but perhaps 
usually in a series of smaller overlapping incidents due 
to different types of staphylococci (as in the experience 
of Shooter et al. 1958); the resulting complexity might 
well account for the rarity of reports of ward-spread 
epidemics. 

The frequency with which a number of different phage 
types is found among the staphylococci sent to Colindale 
for typing is a strong indication that epidemics are com- 
monly far more complex than the present summary of 
those in published reports would suggest. It is to be hoped 
that more attempts will be made to unravel these com- 
plex epidemics and that the results will be published, so 
that in the future another analysis may bear a more 
realistic relation to the epidemics as they occur. 


Summary 


The published records of 32 epidemics of staphylo- 
coccal infection in maternity hospitals and 15 in surgical 
units emphasise the frequency with which epidemic 
spread has been attributed to a particular dangerous 
carrier—either a person with a septic lesion or a healthy 
carrier. 

From the results of phage typing of 3803 staphylococci 
in the years 1954-57 it is found that over 50°, of the 
recognised epidemic spread was due to 6 phage types. 
There appear, therefore, to be substantial differences in 


the pathogenic abilities of different phage types of 


staphylococci. The prevalence of one of these, type 80, 
has increased remarkably in England and Wales, as 
elsewhere, during the last few years. 

It is suggested that a dangerous carrier ordinarily 
carries a dangerous staphylococcus. Not all carriers of 
dangerous staphylococci spread their infection; but the 
extent to which this may be due to lack of opportunity, 
or to the need for some special physiological or behavioural 
characteristics of the carrier, is not known. 

The reported epidemics of staphylococcal infection 
are the simpler ones, and there is great need for detailed 
analysis of the more complex situations, which seem also 
to be the commoner. 
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Causes of Death 

FIGURES reproduced in our issue of‘Jan. 10 (p. 95) suggested 
that people living in some of the economically advanced 
countries were almost as likely to die a violent death as to die 
in their beds. This statement, taken from a W.H.O. press 
release, was based on a misinterpretation of a table in the 
W.H.O. report.! The category “‘ all other diseases ’’ was taken 
to mean “all diseases except accidents, ill-defined and 
unknown causes, and senility ”, but in fact it refers to category 
B46 in the International Classification, a category which 
includes only those diseases not specified in the classification 
from B1 to B45. We quoted the figures for Canada given in the 
press release: the true position is that violent deaths in Canada 
in 1956 accounted for 8°1% of the total mortality. 


X-ray Examination of Miners 

The medical service of the National Coal Board has intro- 
duced a scheme for regular X-ray examination of all who work 
in the mines. The examinations, which will not be compulsory, 
are to be repeated at five-yearly intervals; and it is hoped to 
coordinate this scheme with the mass miniature radiography 
surveys of the regional hospital boards, so as to ensure more 
frequent examinations for tuberculosis.” 





Dialogues of Today 





ON PRINCIPLE 

SocraTEs: Tell me, Eryximachus, since you have travelled 
much and visited many parts of the world, have our doctors 
anything to learn from doctors in foreign countries, or are the 
principles and practice of medicine everywhere the same ? 

ERYXIMACHUS: Indeed, Socrates, our doctors have much to 
learn from foreign doctors; for, though the principles of 
medicine are necessarily the same everywhere, the practice is 
not. There are diseases in foreign countries which we do not 
see here. 

SocrRATES: Why should it be of advantage to doctors to 
learn about diseases which occur in other countries ? 

ERYXIMACHUS: For two reasons, Socrates. Medicine is one, 
and knowledge of any part may illuminate the rest; but also, 
since travel is always growing easier, and since we belong to 
a Commonwealth of Nations, natives of other countries are 
coming to Athens in growing numbers and bringing their 
diseases with them. 

SocraTEs: I suppose then, Eryximachus, that a doctor who 
has visited other countries, and studied their diseases, and 
learnt how they practise medicine, is a better doctor than one 
who has stayed in Athens, and has an advantage over him ? 

ERYXIMACHUS: He is a better doctor, Socrates, but he has no 
advantage over the doctor who has stayed at home. On the 
contrary, if he visits foreign countries to enlarge his knowledge 
of medicine, he will return to find that a doctor who has stayed 
at home has obtained a good post which he might have got 
himself if he had been less enterprising. 

Socrates: But if the doctor who has travelled is a better 
doctor than the one who has stayed at home, those who have 
to choose the doctors for a post would choose him, I suppose, 
in preference to the other ? 

ARISTODEMUS: I can see, Socrates, that you are ignorant of 
these matters. In the first place the doctor who is abroad will 


1, Epidem. vit. stat. Rep. 1958, 11, no. 10. 
2. National Coal Board Medical Service: annual report, 1957. 


be away when the post which he might have obtained is to be 
filled. And when he comes back, and there is another vacancy, 
he will be older than those who have stayed at home and are 
now available to fill it; and those who make the appointment 
will have forgotten about him, and they will not have heard of 
the foreign place where he has been working, and they will 
prefer someone who has been with them all the time. 

SOcRATES: But even if those who choose doctors are influ-. 
enced by such considerations, did you not tell me the other 
day, Apollodorus, that medicine is controlled by the State, and 
that the State is able to overcome the limitations of small 
groups of men, and plan medicine for the welfare of all? 
And if, as we have agreed, it is to the advantage of everyone 
that as many doctors as can profit from it should train in the 
countries of the Commonwealth, those in the State who are 
concerned with the welfare of medicine must surely realise this 
and do what is necessary to arrange it ? 

APOLLODORUS: There are many difficulties, Socrates. In the 
first place it would offend against one of the two fundamental 
principles of democratic administration—the one that says 
that the superior authority should never interfere with the 
right of the inferior authority to do the wrong thing. 

SocraTEs: What is that principle called ? 

APOLLODORUS: It is the principle of decentralisation. 

SocraTEs: You spoke of two fundamental principles, 
Apollodorus; what is the other ? 

APOLLODORUsS: It is the principle of centralisation, or decision 
at the national level. 

SocraTEs: When is that used ? 

APOLLOpORUS: When the superior authority wishes to 
prevent the inferior authority from doing the right thing. 

SocrATES: Well, tell me what the other obstacles are. 

APOLLOpDORUs: In the first place so many groups of people 
would benefit from the plan that it is very unlikely to come 
about. 

SocraTES: Tell me who they are, and why that should be so. 

APOLLODORUS: The State, we have agreed, would benefit 
both in itself and in its relations with the Commonwealth; and 
the Commonwealth countries would benefit; and the universi- 
ties; and the doctors. But since they would all have to cooper- 
ate, each of them leaves it to the rest to do something about it. 
Besides, if any single authority appeared to welcome the idea 
it would be in a weaker position when it tried to make the 
others pay for it. 

SOCRATES: I am, as you said just now, Aristodemus, ignorant 
of these matters, but are there not more young doctors than 
can find posts ? 

ARISTODEMUS: Yes, Socrates, there are. 

SocraTEs: And is not the State creating posts for them where 
such posts are not really needed, and paying them more money 
because it cannot find suitable posts for them ? 

ARISTODEMUS: That is so, Socrates. 

Socrates: And if some of these young doctors went to 
countries in the Commonwealth for a time, the Common- 
wealth country would pay them, I suppose. 

ARISTODEMUS: Yes, Socrates. 

Socrates: And if our State paid for these doctors and their 
wives and children to travel to a Commonwealth country and 
return in two or three years, would the cost be greater or less 
than paying them in special posts here ? 

ARISTODEMUS: It would be far less. 

SocraTEs: So this plan, which would benefit so many people, 
would save the State money ? 

ARISTODEMUS: So it would seem Socrates. 

ERYXIMACHUS: But, Socrates, there would be no posts for 
them to return to. 

Socrates: Why could they not be appointed to such posts 
in advance ? 

ERYXIMACHuS: You are indeed ignorant, Socrates. That 
would offend against the most fundamental of all the principles 
of democratic administration! 

Socrates: What is that, Eryximachus ? 

ERYXIMACHUs: It has never been done. 
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MoOsT examinations of the association between smoking 
and disease have relied on a comparison of the smoking 
habits of individuals with a specific disease with those of a 
control group. This procedure has been criticised on the 
ground that, however carefully controls are selected, we 
cannot be quite certain that they are truly comparable 
(Berkson 1958). For, although it is relatively easy to insure 
that the two samples are matched in respect of such 
features as sex and age, it is conceivable that there are 
other less obvious differences. An example of such a 
difference is that of genotype—a greater inherited 
predisposition to a disease among smokers than among 
non-smokers—to which Fisher (1957) has referred. 


However unlikely we may consider such an explanation 
for the apparent association between smoking and disease, 
it is certainly more satisfactory to examine the smoking 
habits and disease experience of a representative popula- 
tion. In this way it is possible to compare the incidence of 
specific diseases in smokers and non-smokers (rather than 
the frequency of smoking in affected and controls). This 
procedure eliminates many of the objections to the usual 
form of the evidence, although it does not exclude the 
possibility of a difference in genotype between smokers 
and non-smokers. Indeed, until hamsters can be taught 
to smoke it is difficult to see how such a possibility can be 
fully excluded without reproducing the unique experi- 
mental opportunities of Dachau or Belsen. Nevertheless 
an assessment of the relative frequency of different 
diseases in smokers and non-smokers may provide an 
acceptable answer. The strongest evidence for genotypic 
selection among smokers would be an increase in the 
frequency of a condition such as arthritis in which it is 
difficult to conceive of smoking as an ztiological influence. 
On the other hand, if the associatién were restricted to 
diseases such as cancer of the lung, bronchitis, and-tuber- 
culosis, in which oral and respiratory irritants have long 
been thought significant, # would be straining our credu- 


»* 


lity to suggest that it could be attributed to inherited 
predisposition. 

Mortality due to specific disease has been examined 
according to smoking habits in several large samples of the 
general population: in 40,000 registered medical prac- 
titioners in the United Kingdom by Doll and Hill (1956); 
in 188,000 men aged 50-69 by the statistical research branch 
of the American Cancer Society (Hammond and Horn 
1954); and in 290,000 men who in December, 1953, were 
holding United States Government life-assurance policies 
(Dorn 1958). For obvious reasons it is much more difficult 
to obtain information about morbidity and smoking in the 
general population, and there are few published data. 

During 1956 approximately 1000 representative men in 
the seventh decade were medically examined for the pur- 
poses of another inquiry, and the opportunity was taken 
to record their smoking habits. In a preliminary note 
(Brown, McKeown, and Whitfield 1957) it was reported 
that of the eight commonest diseases and disabilities, 
chronic bronchitis, defective hearing, and peptic ulcer 
were commoner in smokers than in non-smokers; hyper- 
tension was more frequent in non-smokers than in 


TABLE I—NUMBER OF MEN AGED 60 AND OVER ON THE LISTS OF 11 
GENERAL PRACTITIONERS 





Group No. % 
Examined 1753 84:2 
Not examined: 
Dead ne << ae ois 5 oie 80 39 
Untraced .. 102 49 
Other 146 7:0 
Total .. 2081 100-0 





smokers; and the incidence of coronary-artery disease, 
defective vision, hernia, and arthritis was not consistently 
related to smoking habits. The same observations have 
now been recorded on men over the age of 70, and by 
pooling the data from the two inquiries it is possible to 
assess the significance of smoking in relation to the common 
diseases in a group of representative men over the age of 60. 


Methods 

In the previous inquiry (Brown, McKeown, and Whitfield 
1958) 11 general practitioners attempted to interview and 
examine all men on their lists aged 60-69. 1062 (of 1243) were 
examined, and it was shown that they were representative of 
men in the seventh decade in respect of age and social-class 
distribution. After completion of this investigation it was 
decided to extend the observations to all men over 70 on the 
same doctors’ lists. 691 (82:5°,,) of 838 were traced and 
examined. Of the 147 men not examined 103 were untraced or 
had died before the survey began (particularly in respect of 
« elderly patients, general-practitioners’ lists are never quite up 
‘to date), end 44 were lost for other reasons—usually because 
they were not at. home when visited. As the doctors made a 
serious attempt to see all the men in their own homes or in their 
surgeries we are satisfied that no bias has been introduced by 














»? TABLE II—SMOKING HABITS OF MEN OVER 60 
| 
| No. of men aged: | Total 
Group =e REE <5 = paar a 
60-64 65-69 70-74 75-79 80-84 85 +- No. % 

Not smoking: | | 
Never smoked . § * 43 (7-2%) 48 (10:-6%) | 30 (9:0%) | 19 (9:0%) 8 (8:7%) 3 (6:5%) 151 (8:7) 
Formerly cigarette- -smokers | 88 (14-7%) 74 (16:39) | 58 (17-3%) 25 (11:9%) 6 (6°5%) 3 (6-5%) 254 (14:6) 
Formerly pipe-smokers 20 (3:3%) 12 (2:7%) 13 (3-9) 20 = (9:5%) 9 (9:8%o) 5 (10:3%) 79 (4:5) 
P as mixed smokers | 15 (2:5%) ll (2°4%) | 8 (2:4%) 5 (2:4%) 0 1 @:2%) 40 (2:3) 
moking: | | 
Cigarettes ate -» | 328 (547%) | 214 (47:1%) | 137 (40-9%%) 67 (31:9°o) 23 (25:0% ) 10 (21-:7% 779 (44:9) 
Pipe ° ve oie 72 (12: oo) | 74 (16: 30) 67 vis 3} 64 (30°5°o) 40 (43-5, = (50-0' 5 } 340 (19:6) 
Pipe and Cigarettes i ie 34 (5:6% 21 + (4:6°) 22 10 (4: 8" ») 6 (6:5° °) (2°2%) 94 (5:4) 
otal a 600 (100- 0%) | 454 (100: 0%) | 335 (100: 0° 9} o) 92 (100-0°.) 46 (100:0°,) | 1737 (100-0) 
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TABLE III—AMOUNT OF TOBACCO SMOKED ACCORDING TO AGE 


Cigarette-smokers Pipe-smokers 








Age (yt-) | No. of | Mean no. smoked | No. of | Mean amount (oz.) 
men per day men smoked per week 

60-64 328 135 72 2-6 

65-69 214 13:1 74 2-6 

70-74 137 10-7 67 2:6 

75-79 67 10:1 64 1-9 

80 & over 33 9-8 63 1-7 





these exclusions. In the two surveys 1753 men over the age of 
60 were examined (table 1). It has been shown elsewhere 
(Edwards, McKeown, and Whitfield 1959) that they are 
reasonably representative of the general population of men in 
the same age-group. 

At the time of the medical examination the general prac- 
titioners took smoking histories from 1737 men. A report 
published by the Tobacco Manufacturers’ Standing Committee 
(1957) shows that smoking habits are related to age, the pro- 
portion of pipe-smokers rising and the proportion of cigarette- 
smokers falling as age increases. It was therefore thought 
advisable to begin with an examination of the relationship 
between smoking and age—the report of the Standing Com- 
mittee groups together all men over the age of 60. And since 
there is some reason to believe that smoking habits as well as 
the incidence of disease may be related to social circumstances, 
we have also examined the variations between the five social 
classes. 

Findings 
SMOKING HABITS RELATED TO AGE AND SOCIAL CLASS 

Table 11 shows the proportions of men smoking and not 
smoking in different age-groups. The most striking 
change with increasing age is the pronounced decline in 
the proportion of cigarette-smokers (from 54-7% at ages 
60-64 to 21-7°,, at 85 and over) and the corresponding 
increase in the proportion of pipe-smokers (from 12:0% to 
50:0°,).. The proportion of men not smoking remains 
fairly steady (27:7°,, and 26-1°, respectively at the extremes 
of the age-range). The variation in the former smoking 
habits of men not now smoking (an increase in the 
proportion who had given up pipes) is presumably attri- 
butable to the age-trend in the relative frequency of 
cigarette- and pipe-smoking. 

Since cigarette-smoking is associated with certain 
diseases, the trends shown in table 11 may be due in some 
small degree to differential survival-rates. But a far more 
important reason must be a distinct change in smoking 
habits, apparent even at earlier ages in the report of the 
Tobacco Manufacturers’ Standing Committee (1957). 
This change is so clear that any examination of the associa- 
tion between smoking and disease must take account of it, 
particularly if based on individuals drawn from a wide 
age-range. 

Table 11 shows the variation with age in amounts 
smoked. As might be expected, there is a fall in both the 
mean number of daily cigarettes (from 13-5 at 60-64 to 
9-8 at 80 and over) and the mean amount of tobacco 
smoked in pipes (from 2-6 to 1-7 oz. weekly). 


There has been less information about the relationship 
between smoking practice and social class. Table 1v shows 
the smoking habits, and table v the amounts smoked, in 
the social classes identified according to occupation. 
Because of small numbers, classes I and 11 are combined. 
The clearest feature is the higher proportion of cigarette- 
smokers among the unskilled workers of class v than - 
among the professional and related occupations of classes 
I and 11 (approximately 1 in 2 as compared with 1 in 3). 
The percentage of men not smoking is also somewhat 
lower in class v (25-8) than in classes I and 11 (33:3). There 
is no regular trend in numbers of cigarettes smoked accord- 
ing to social class (table v), but the amount of pipe tobacco 
smoked is lower in the less well-paid occupations. 

SMOKING AND DISEASE 

One of the difficulties of relating morbidity to smoking 
in a sample of the general population is that the number of 
individuals with any single disease is likely to be so small 
that attention must be restricted to the common conditions. 
We have examined the percentage of men affected by each 
of the eight diseases or disabilities which occurred most 
frequently among the 1737 men, according to smoking 


TABLE IV-—-SMOKING HABITS ACCORDING TO SOCIAL CLASS 





Social class 








Group 
| I+II III IV Vv 

Not smoking: | 

Never smoked (%) a re 8-5 9-1 o1 | 6-9 

Formerly smoked (%) .. acl 2a 21°55 18-7 | 189 
Smoking: | 

Cigarettes (%) .. mir os 34:9 46:9 44:9 49-6 

Pipe (%) .. ¥ a 21:7 1755 24-1 22:0 

Pipe and cigarettes (%).. 10-1 5-0 3-2 2:6 
No. of men .. sy a 318 1000 187 232 





habits (table v1). Neither cancer of the lung (of which 
there were only 5 cases) nor pulmonary tuberculosis (25 
cases) is sufficiently common to be investigated in a sample 
of this size. It might have been preferable to restrict the 
examination to specific diseases, but since data for the 
seventh decade suggested that the frequency of defective 
hearing might be related to smoking habits, hearing and 
vision have been included. 

One of the difficulties of assessing evidence of the kind 
presented in table v1 is that, when many differences are 
examined, a few can be expected by chance to meet con- 
ventional levels of statistical significance. In accepting the 
evidence relating incidence of a disease or disability to 
smoking habits it seems right to safeguard ourselves by 
imposing two requirements: (a) a difference between 
smokers and non-smokers; and (b) a regular trend in 
relation to amounts smoked. The data in table vi are con- 
sistent with most published evidence, in that the 
experience of pipe-smokers is much nearer to that of non- 
smokers than of cigarette-smokers. The most useful com- 
parison is therefore between cigarette-smokers and others. 
And the “‘ others ” most satisfactory for this purpose are 
undoubtedly those who have never smoked (in most 


TABLE V—AMOUNT OF TOBACCO SMOKED ACCORDING TO SOCIAL CLASS 





Cigarette-smokers, aged: 


Pipe-smokers, aged: 











Social 60-69 70 and over 60-69 70 and over 
class Mean no. Mean no. Mean amount Mean amount 
No. of men smoked per No. of men smoked per No. of men | (0z.) smoked No. of men (oz.) smoked 
day | day per week per week 
1:1] 70 145 41 |, 99 | 33 | 27 | 36 2-4 
Ill 333 13-1 136 10-4 | 65 | 25 110 2:1 
IViv 139 13-2 60 | 10:8 


48 25 48 1:8 
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TABLE VI—INCIDENCE OF DISEASE AND DISABILITY RELATED TO SMOKING HABITS 








Proportion (°,) of men affected among: 








Men not smoking 


Men smoking 





Disease or as Sei a eee No. of men 
disability x; a . affected 
Never Formerly Cigarettes eee day) i Gin: Rive Pipe and 
smoked smoked 1-9 10-19 20 6 cigarettes 
Defective hearing 23-2 27-1 26°8 25:2 23-4 27:9 29:8 456 
Hypertension . 278 28-4 26:0 19:5 15-4 25:9 30:9 425 
Chronic bronchitis 16-6 20-6 23-4 31-2 33:7 18-5 13:8 407 
Defective vision Se 19-9 20:1 20-4 15°5 14:3 27:7 23-4 351 
Coronary-artery disease 12-6 11:3 14:5 8-4 7:4 15-6 75 199 
Arthritis ¥e - 73 12-6 8-1 16-0 5-1 12-4 85 173 
Hernia ; 8-0 75 9-8 9-8 8-6 8-0 10-6 151 
Peptic ulcer , 6-0 6-7 9-4 9-8 12-0 65 85 143 
No. of men at risk 151 373 235 369 175 340 94 1737 





reports referred to as “‘ non-smokers ”’, defined as those 
who have never smoked 1 cigarette per day or '/, oz. of 
tobacco per week for one year [Doll and Hill 1950]). The 
number of men who have never smoked is not very large, 
however, and in some tables they will be combined with 
others whose experience of disease appears to be similar. 
According to the criteria suggested above three diseases 
in table vi are related to smoking. For bronchitis and 


TABLE VII—PROPORTION (°) OF MEN WITH BRONCHITIS ACCORDING 
TO SMOKING HABITS AND AGE 





Men smoking All men who 





Age Men not have never 
(yr.) smoking - smoked 
Cigarettes Pipe cigarettes 
60-64 20°5 (166) 27:1 (328) 12:55 (72) 14:8 (135) 
65-69 20-0 (145) 36-0 (214) 10-8 (74) 15-7 (134) 
70-74 18-3 (109) 27-0 (137) 25-4 (67) 20-9 (110) 
75 and 
over 18-3 (104) 26-0 (100) 22-8 (127) 20-9 (191) 
Total 19-5 (524) 29-4 (779) 18-5 (340) 18-3 (570) 





Numbers of men at risk are shown jin parentheses. 
peptic ulcer, incidence is higher in cigarette-smokers than 
in men not smoking (those who never smoked or who 
formerly smoked) or in pipe-smokers; and among 
cigarette-smokers incidence increases with the numbers 
smoked daily. For hypertension (here based arbitrarily on 
arterial pressures of more than 200 mm. Hg systolic or 
100 mm. Hg diastolic) incidence is lower in cigarette 
smokers than in men not smoking, and decreases with 
increasing numbers of cigarettes smoked. The incidence 
in pipe-smokers is approximately the same as in men 
smoking 1-9 cigarettes per day. 

In none of the other conditions examined in table v1 is 
there a consistent relationship between incidence and 
smoking habits. As in the preliminary inquiry, defective 
hearing is a little commoner in cigarette-smokers than in 
men who have never smoked. But the relationship to 
amounts smoked is irregular (as it was previously) and the 
data are not thought to merit further attention. —The more 
detailed examination of the influence of age and social 
class is therefore restricted to the three diseases in which 
the evidence appears to be consistent: chronic bronchitis, 
peptic ulcer, and hypertension. 


TABLE VIII—PROPORTION (°/,) OF MEN WITH BRONCHITIS ACCORDING 
TO SMOKING HABITS AND SOCIAL CLASS 


All men who 





Social Men not have never 
class smoking — oo — smoked 
Cigarettes Pipe cigarettes 

I&II 9-4 (106) 20:7 (111) 14:5 (69) 12-6 (111) 

Ill 20-9 (306) 27-3 (469) 19-4 (175) 18-2 (3/8) 

IV&V 25-0 (112) 39-2 (199) 19:8 (96) 22:7 (141) 


Numbers of men at risk are shown in parentheses. 


Chronic Bronchitis 

As in the earlier inquiry, the diagnosis of chronic bron- 
chitis rested on the general practitioner’s clinical assess- 
ment, supported in approximately 30°, of cases by an 
X-ray examination. 

In table vii the percentage of men with chronic bron- 
chitis is given in four age-groups for men (a) not smoking, 
(6) smoking cigarettes, and (c) smoking pipes. Among 
pipe-smokers the disease is commoner in the two later 
(70-74 and 75 and over) than in the two earlier age-groups; 
among non-smokers and cigarette-smokers the relation- 
ship to age is not regular. At all ages incidence is higher in 
cigarette-smokers than in men not smoking or smoking 
pipes. Since the risks appear to be attributable to 
cigarette-smoking we have combined all men who have 
never smoked cigarettes in the last column of table vit. 
They include those who now smoke or who formerly 
smoked a pipe, as well as those who have never smoked. 
The higher incidence of bronchitis in those now smoking 
cigarettes than in those who never smoked cigarettes is 
very clear in all four age-groups. 


Table vill gives the percentage of men with chronic 
bronchitis according to smoking habits and social class. 
The disease increases in frequency, independently of 
smoking, from classes I and 11 to classes IV and v. But in 
each social class bronchitis is much commoner in cigarette 


TABLE IX—PROPORTION (°/,) OF MEN WITH PEPTIC ULCER ACCORDING 
TO SMOKING HABITS AND AGE 


Men smoking All men who 





Age Men not have never 
(yr.) smoking —$__—— smoked 
Cigarettes Pipe cigarettes 
60-64 7-2 12:8 2:8 7-4 
65-69 5-5 5-6 6°8 52 
70-74 73 11-0 | 9-0 91 
75 and 
over 5:8 10-0 71 6:3 
Total 65 10-1 65 } 6°8 


than in pipe-smokers or in men not smoking. The differ- 
ences are again particularly distinct in a comparison of 
men now smoking cigarettes with those who have never 
smoked cigarettes. 

In one respect this result is different from that reported 
in the preliminary note (Brown, McKeown, and Whitfield 
1957). There it was suggested that the risks of bronchitis 
associated with smoking were also influenced by social 
circumstances; in classes I and 11 incidence appeared to be 
only slightly affected by smoking, whereas in classes IV 
and v the increase was pronounced. This result now seems 
to us to be a chance effect attributable to the small numbers 
of observations. It provides a salutary reminder of a point 
referred to earlier: when many possibilities are examined, 
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a few fortuitous differences inevitably appear. From the 
more extensive data now available it seems probable that 
in all social classes the risk of chronic bronchitis is sub- 
stantially increased by smoking. We should need much 
more evidence in order to decide whether the increase 
attributable to smoking is greater in unfavourable than in 
favourable social circumstances. 


Peptic Ulcer 

143 men were considered to have a peptic ulcer. In 53 
cases the diagnosis was known to have been confirmed by 
X-ray or operation (28 men had had a partial gastrectomy) ; 
in the remaining 90 cases it rested on information provided 
by the general practitioners, and whether it had been con- 
firmed was unknown. In view of this no attempt is made 
to distinguish between gastric and duodenal ulcers. 

Table 1x gives the percentage of men with peptic ulcer 
according to age and smoking habits, in the same form as 
table vir. Again the trends with age are irregular, but the 
incidence of the disease is consistently higher in men 
smoking cigarettes than in those not smoking or (with a 
single exception) smoking a pipe. Indeed for the three 


TABLE X—PROPORTION (%) OF MEN WITH PEPTIC ULCER ACCORDING 
TO SMOKING HABITS AND SOCIAL CLASS 














Men smoking All men who 
Social | Men not have never 
class smoking | smoked 
| Cigarettes Pipe cigarettes 
I&II 5-7 | 0 29 45 
III 6:2 98 63 6:9 
IV&V 8-0 11-6 9-4 85 





groups—men not smoking, pipe-smokers, and men who 
have never smoked cigarettes—the incidence is approxi- 
mately the same. In peptic ulcer as in chronic bronchitis, 
the ill-effects appear to be restricted to cigarette-smokers. 

The relationship to social class is also the same as in 
chronic bronchitis (table x). From favourable to unfavour- 
able social circumstances (that is from classes I and II to 
Iv and v) the disease becomes commoner, independently 
of smoking habits. But for each of the three social-class 
groups the incidence of peptic ulcer is higher in cigarette- 
smokers than in men not smoking, pipe-smokers, and men 
who have never smoked cigarettes. 


Hypertension 

In view of the continuous distribution of arterial 
pressure, a full assessment of the effect of smoking requires 
a more critical appraisal than we can attempt here. 
Nevertheless the limited data available for the preliminary 
note suggested that, even when men are identified 
arbitrarily as hypertensive (that is with systolic or diastolic 
pressures above 200 or 100 mm. Hg respectively), a 
relationship to smoking was apparent. It was therefore 
thought worth while to use the data now available for all 
men over 60 for a more complete examination of this 
relationship. 


TABLE XI—PROPORTION (%) OF MEN WITH HYPERTENSION ACCORDING 
TO SMOKING HABITS AND AGE 


Men smoking 





| All men who 
Age Men not 














I have never 
(yr.) smoking ; smoked 

| Cigarettes Pipe cigarettes 
60-64 19-9 14-9 13-9 16-3 
65-69 21-4 122 | 176 | 20-2 
70-74 40-4 38-7 | 31:3 3555 
75 and | | y 
over 38-5 32:0 | 34-7 35:1 
Total 28-2 | 20:5 | 25-9 | 27:2 


| 
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TABLE XII—PROPORTION (°,) OF MEN WITH HYPERTENSION ACCORDING 
TO SMOKING HABITS AND SOCIAL CLASS 

















| Men smoking All men who 
Social | Men not have never 
class smoking smoked 
Cigarettes Pipe cigarettes 
I&II | 24:5 18:9 20:3 21-6 
III | 31-1 19:8 28-0 30-2 
IV&V | 24:1 23-1 | 26-1 24:8 





Table x1 gives the percentages of men with pressures 
above the limits referred to according to age and smoking 
habits. As would be expected, the percentages are much 
higher above than below 70, although they do not appear to 
differ appreciably in the age-groups 70-74 and 75 and 
over. But at all ages the incidence of hypertension is 
lower in cigarette-smokers than in men not smoking. The 
frequency in pipe-smokers is intermediate between that of 
the two previous groups, but is much nearer to the level in 
cigarette-smokers than in men not smoking. In this case, 
therefore, unlike the two previously considered, the effect 
on arterial pressure seems to be common to cigarette- and 
pipe-smokers. 


The relationship between the incidence of hypertension 
and social class (table x11) is not regular. High pressures 
are, however, less common in cigarette-s:nokers than in 
men not smoking. 


Discussion 


Some of the criticisms of the evidence relating smoking 
to disease are overcome by investigation of a random 
sample of the general population. By this method it is 
possible to examine the frequency of disease in smokers 
and non-smokers—a procedure less open to criticism than 
a comparison of the smoking habits of the affected indi- 
viduals with those of a control group. Already some fairly 
large populations have been assembled in which the inci- 
dence of mortality from specific diseases has been related 
to smoking. But data in respect of morbidity are also 
required, and the populations which can be studied are 
inevitably much smaller. In practice investigation of the 
effects of smoking on morbidity in a sample of the general 
population is almost inevitably restricted to the common 
diseases. 


In the present assessment of the effects of smoking in 
1737 representative men over the age of 60, we have con- 
sidered only the eight most common diseases or dis- 
abilities. Three diseases—bronchitis, peptic ulcer, and 
hypertension—were consistently related to smoking 
habits. Bronchitis and peptic ulcer were commoner in 
men smoking than in men not smoking and increased in 
frequency with increasing amounts smoked. The inci- 
dence of both diseases was higher in poorly paid (classes 
Iv and V) than in well-paid occupations (classes I and II). 
The relationship of smoking to incidence, however, 
appeared to be independent of social class. (Expressed 
differently, in all classes the frequency of the diseases was 
increased by smoking.) In general the experience of pipe- 
smokers was about the same as that of men not smoking, 
the increased risks being apparently restricted to cigarette- 
smokers. The observations on bronchitis are consistent 
with previous reports (Oswald and Medvei 1955, Ogilvie 
and Newell 1957), and those on peptic ulcer confirm and 
extend results described by Doll et al. (1958). 


The frequency of hypertension (arterial pressures above 
200 mm. Hg systolic or 100 mm. Hg diastolic) was greater 
in men not smoking than in cigarette- or pipe-smokers, and 
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in this case incidence was inversely related to amounts 
smoked. This finding was observed in each of the occupa- 
tional groups considered, but there was no consistent 
relationship between incidence and social class. Pressures 
in men who had given up smoking were approximately the 
same as in those who had never smoked. These results 
suggest that the lowering of arterial pressure produced by 
smoking is a short-term one and disappears after smoking 
is stopped for a period. 

For reasons referred to earlier, in interpretation of the 
effects of smoking the common conditions whose incidence 
was not associated with it—coronary-artery disease, 
arthritis, defective hearing, and defective vision—are 
almost as significant as those which are. It must be 
remembered, of course, that observations on living men 
are incomplete; for example, there is a good deal of evi- 
dence that mortality due to coronary-artery disease is 
related to smoking (Hammond and Horn 1954, Doll and 
Hill 1956). Nevertheless the facts that the common 
diseases with which smoking is so consistently associated 
are those in which an oral or respiratory irritant might be 
expected to be significant, and in which smoking had been 
mentioned as an etiological influence long before there was 
direct evidence, meet to some extent the reservation that 
smokers as a class may be genetically more susceptible to 
the diseases associated with smoking. 


Summary 

1753 (84-2°,) of the 2081 men over the age of 60 on the 
lists of 11 general practitioners were medically examined; 
smoking habits of 1737 men were recorded. 

With increasing age the percentage of cigarette-smokers 
decreased (from 54-7 at ages 60-64 to 21-7 at ages over 85) 
and there was a corresponding increase in the percentage of 
pipe-smokers; the amount of tobacco smoked by both 
pipe- and cigarette-smokers declined. 

The relationship between smoking habits and social 
class, identified according to occupation, was less distinct: 
the proportion of cigarette-smokers increased from classes 
I and 11 (34-9°.) to class v (49-6°,); and the amount of 
tobacco smoked declined for pipe-smokers, but not for 
cigarette-smokers. 

Of the eight commonest diseases or disabilities, three— 
bronchitis, peptic ulcer, and hypertension—were con- 
sistently associated with smoking habits. The incidence of 
bronchitis and peptic ulcer was higher in men smoking 
cigarettes than in those smoking pipes or not smoking, and 
the frequency of the disease increased with the numbers of 
cigarettes smoked. Both diseases were commoner in 
poorly paid than in well-paid occupations, but the effect 
of smoking appeared to be independent of social class. 
Hypertension (arterial pressure above 100 mm. Hg 
diastolic or 200 mm. Hg systolic) was commoner in men 
not smoking than in men smoking, and the incidence in 
cigarette-smokers was inversely related to the number of 
cigarettes smoked per day. 
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A Running Commentary by Peripatetic Correspondents 


I DIDN’T get the job: ‘“‘of course” is an almost automatic 
corollary to this remark in these days. But the actual experience 
is not so traumatising as it used to be. For instance, the shocks 
have now gone from the interview. I no longer wonder if I 
look as mature and worn and senior as my opposition. I know 
Ido. The mystery of what goes on in the other room ? Almost 
certainly we have all been equally tentative in our replies, 
equally discomforted by that sharp-eyed member of the com- 
mittee who asked the question we wished to avoid. Almost 
certainly each of us could do the job. I no longer wonder what 
process of tortured logic gives the committee a basis for 
decision. The only possible criteria are extraneous to capacity 
and to logic. But how are we even distinguishable ? Certainly 
not by appearance—that is uniform, though an occasional 
bow-tie or handkerchief-in-the-top-pocket is thrown in as an 
aide-mémoire. The horror is that we are probably nearly as 
uniform in thinking and in approach, and (double horror) 
that that is what is wanted. 

It doesn’t seem likely that the character, the original, or the 
eccentric stands a high chance. Then who will replace those 
splendid if unorthodox doctors I have known and respected— 
for instance, the obsessional, monomaniacal, overworking chief 
doing fine work in a limited field and leaving to others the 
problems for which he could spare neither time nor thought; 
the exuberant humanitarian, carried away by the urgencies 
of the moment’s needs as he saw them, but grateful, in quieter 
moments, for the stabilising force of his juniors; the physician 
of insight who conducted his outpatients without a stethoscope. 
There are still many like them at work, and each seems to 
protect his patients with an extra sense and, more practically, 
with a long-stop to prevent every wide from reaching the 
boundary. And each of them gives to some of his patients 
something they could never have got elsewhere. 

By now I am afraid it’s too late for me to have any eccentric 
idea about medicine—such as thinking that blood circulates, 
or that the appendix is the site of serious disease, or that tuber- 
culosis is infectious. Probably my only peculiarities now 
will be a desire to wear a beard, to revert to a regions} accent, 
or to ignore looking for the primary in a case of carcinomatosis. 

Perhaps the committee realised this. 

* * * 

While living in various hospitals I have been struck by the 
fact that in each there seems to be one person who acts as a 
clearing-house for all sorts of information. It is to him one 
turns to discover who is to get the next consultant vacancy, or 
why the staff nurse on male surgical has dyed her hair green. 
His knowledge extends backwards in time; from the oldest 
member of the domestic staff he has discovered what matron 
did that Christmas when she was in P.T.S., and exactly how the 
senior physician’s baby Austin was placed on the roof in 1923. 

I am at present investigating, by means of a questionary, the 
hypothesis that this Central Informee (C.1.) is at one end of a 
continuum. I believe that at the other end will be found the 
Peripheral Ignoramus (P.1.) who, at the end of his six months’ 
appointment, has not found out whether his chief is married. 

* * * 

When (just occasionally) the National Health Service gets 
me down, few tonics are so effective as reading my beloved 
Lancet from the rear. New and improbable vistas stretch 
before the eye. Oil companies invite adventurous doctors to 
lay pipe-lines with them from Kirkup to Gilgit (knowledge of 
Kurdish an advantage); new governments insert half-column 
notices of short-term commissions replete with “ inducement 
allowances ” and free first-class passages, not to mention 
annual leave, which seems to last about a year. Home appoint- 
ments in this section are admittedly rather more prosaic, being 
offered by various Ministries and the National Coal Board; 
but nobody, surely, could read of vacancies at such places as 
Nidderdale and Hoyland Nether without having cosy thoughts 
of hot tea-cakes and wild walks across stone-walled moors. 
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But best and most exciting are the transatlantic prospects. 
The very idea of a rotating internship is symbolic of a restless, 
eager quest for knowledge and change, and who would not 
want to work at Medicine Hat, Tuscaloosa, or Salt Lake City ? 
(Well, I suppose, when you really come down to it, I wouldn’t.) 
Most attractive of all, to me, sounds Woonsocket. How 
would one develop in a township blessed at birth with such a 
name? It may, I suppose, be just the same as growing up 
with a gestalt of Bromley or Luton, but I can’t help feeling 
that it must do something to the citizens for their prime 
allegiance to be so romantically enshrouded. ‘‘ We men of 
Woonsocket,’ ‘‘ For God, America, and Woonsocket,” ‘ East, 
West, Woonsocket’s Best.” Presumably they have a team in 
some minor (or major, perhaps, for I must not slander them) 
baseball league that plays against Pawtucket, Attleboro, 
Narragansett, and Providence. I hope they win. 

Our house-governor and secretary had better look out. The 
next time he speaks severely to me, Woonsocket, Here I Come! 

* * * 


We are having a hard winter in our usually mild part of 
Canada. One morning last week I was watching the snow 
driving across the countryside in front of the lounge window 
of my hotel when Herr Dimpelfinger came up to me and sug- 
gested that we should ‘‘ become a little schnapps.” Herr 
Dimpelfinger is a small round and very happy little electronics 
engineer, and I am always ready to become a little schnapps; 
sO we went up to his room and settled down for a talk. He is 
very proud of ‘‘ mine ize box ”’, and opening the window he 
fished around in the snow lying thickly on the verandah roof 
about 8 in. below, eventually producing one bottle of aquavit 
and six bottles of Pilsener. We had a long chat and found 
that in 1944 we had chased each other around the North 
Atlantic; so we had one last little drink to our survival, and 
parted company for luncheon. 

That night there was a slight rise in temperature, not very 
much, but enough to shift the roof snow several inches. As 
I looked from my window in the morning my first thought was 
for the “ize box”. Sure enough, there below was Herr 
Dimpelfinger, leaning dangerously far out from his room, but 
still nowhere near the snowline. This was a moment for action 
in aid of a°comrade in distress. I nipped smartly downstairs 
and volunteered my services. Together, after some exertion, 
we were able to rescue the precious store, and then to drink 
a little toast to its survival. I have never taken aquavit before 
breakfast, but it is a custom that is not wholly unpleasant, 
especially when the liquid is drawn straight from the snow. 


* * * 
In the Garden—t. 


GARDENS OF ENGLAND (AND WALES) 

Sissinghurst, Hever, Terling and Tintinhull, Hidcote, 
Glendurgan, Lyegrove and Dartington, Highdown, 
Plas Newydd, 

Beauty and rarity— 

Jewels on a string of charity— 

Great flashing diamond, rough turquoise, tiny pearl. 

Yeoman and earl. 

Many a worn-out gardener or nurse 

Has been saved by a fee from a modest purse 

Because we can all see these gardens for a bob 

A nob. 

Portmerrion, Ockham, Longford and Godmersham, Merewood 
and Muncaster, Beechwood and Oare— 

Never before, 

Though Homer recited the ships and Walt Whitman the 
railway stations 

So far poets have missed 

This list. 

Sawyers and Misterton, Baggrove and Middlemoor, Goodwood 
and Brattles, Snaprails and Scotney; 

And at 91c, Cornucopeeia Road, Isle of Dogs, 

Is my garden (‘‘ Tree, small lawn, cats and bogs”). - 

Although it looks as if it had been caught by nuclear fission, 

There’s no charge for admission. 
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MENTAL HEALTH BILL 

S1r,—Dr. Heaton-Ward (Jan. 17) welcomes the attempt 
to replace the present separate Acts covering the care of the 
mentally ill on the one hand, and the mentally defective . 
on the other, in the new Mental Health Bill, yet goes on to 
imply that it is unrealistic to deal with mental defectives on 
the same footing as the mentally ill. With this I entirely 
agree. Not only are the provisions made for mental 
defectives in the new Bill apparently unrealistic, but 
reference to the history of our mental health services 
suggests that an all-embracing Act is a return to the state 
of affairs at the end of the last century. Following the 
Lunacy Act of 1890, ‘‘ There was little amendment in the 
lunacy and mental treatment code until the passing of the 
Mental Deficiency Act, 1913, passed as the result of a 
careful and painstaking inquiry by a Royal Commission 
on the care of the feeble minded which reported its find- 
ings in 1908, fourteen years after its original appointment. 
The Act of 1913 . . . made better provision for the care of 
the feeble minded and other mentally defective persons as 
distinct from lunatics ”’. 


It is above all with regard to the provisions made in the 
new Mental Health Bill for the feebleminded (or ‘‘ sub- 
normal ”’) patients that Dr. Heaton-Ward now expresses 
so much anxiety, and I feel that many of us who have had 
the care of this class of patient must be in substantial 
agreement with his views. It is of course ridiculous to 
assume that a patient suddenly ceases to be ‘‘ subnormal ” 
at the age of 25, or at any other age. Training and 
supervision, usually prolonged, may in some cases 
enable stable high-grade subnormal patients eventually 
to lead an independent life in the community, but 
these represent, in my experience, quite a small pro- 
portion of the patients who come under our care. A 
larger number can only hold their place in the com- 
munity because of the care and supervision which they 
receive at present. Once this was withdrawn, the common 
pre-admission catalogue of unhappiness, frequent changes 
of employment, and perhaps antisocial acts, would present 
itself again. Supervised licence in the community repre- 
sents the zenith for such patients. Many others are only 
suitable for a protected hospital environment, where they 
can lead happy and, according to their various limitations, 
useful lives. 

The automatic discharge from hospital supervision 
after 6 months of community care, to which Dr. Heaton- 
Ward raises objections, is clearly undesirable. In practice 
most patients who are considered suitable for a trial in the 
community manage well for such a period. It is only after 
a year or more that difficulties so often arise. These range 
from minor matters which may aggregate to give rise to 
complete inadequacy to continue to cope with community 
life, to more serious things, including antisocial acts, 
amongst which the incidence of sexual misdemeanour is 
not negligible. —The premature withdrawal of supervision 
would in the nature of things merely help to precipitate 
breakdown in some cases, and give rise to breakdown in 
others where this would not otherwise have occurred. 

Finally, a number of patients so discharged would have 
no homes to which they could go. Others would return to 
home circumstances hardly likely to promote their well- 
being. ‘‘ Home conditions ’’, which were given due weight 


i Matthews, F. B. Mental Health Services. London, 1954. 
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in determining whether hospital care was desirable for a 
mental defective under the 1913 Act, do not appear to 
influence sufficiently, if at all, the proposals contained in 
the new Mental Health Bill. Home conditions which are 
already poor and overcrowded may be worsened, and 
patients discharged may be adversely affected reciprocally. 
A grave social problem is foreseen should the Bill as it 
stands become law, which would include amongst many 
other things a public-health aspect, not to mention the 
criminological aspect at which I have already hinted. 


regress 
— M. P. NELSON. 


S1rR,—The difficulty of admitting patients to hospital 
will occur, as you surmise in your leading article of 
Jan. 17, with certain types of psychopathic personalities. 
The general community, naturally enough, wishes to 
expel the disturbing person, but the question is, can the 
ordinary mental hospital deal adequately with the severe 
types of psycnopathy? Elsewhere! I have argued in 
favour of specialised units for such patients, and all I 
should like to do here is to quote briefly 3 recent cases to 
demonstrate the futility of admission to the ordinary 
mental hospital. They are “ persons of no fixed abode ” 
who use the hospital as a residential hotel whenever it 
suits them. 

Case 1.—A man of 35. Admitted under Section 20 at 
2.25 A.M. after walking into a police-station demanding 
psychiatric help. He was under the influence of alcohol and 
soon feil asleep. Next day he said that he had failed to obtain 
lodgings and that he had been an inpatient in some fifteen 
mental hospitals. One of the hospitals made this comment: 
** goes in to get a clean up, decent meals and whatever else he 
can scrounge and leaves’. A National Assistance Board 
report said: “‘ he has been in frequent reception centres, applies 
for assistance from area offices, wanders about the country ”’. 
There was a history of two prison sentences. We encouraged 
him to depart without delay. 

Case 2.—A man of 32. Of no fixed abode he was admitted 
on a voluntary basis because he complained of addiction to 
aspirin, ‘ Persomnia’, and alcohol. A history revealed that he 
had been at an approved school and borstal, had served five 
prison sentences, and had been admitted previously to seven 
mental hospitals (to one under an assumed name). His final 
itinerary, from Kingseat and Craig Dunain in the north of 
Scotland to Park Prewett in the south of England, was per- 
formed without a break of hospital residence. A comment 
from Kingseat gave us a helpful warning: “stole another 
patient’s clothing, signed notice, it would seem things are 
getting too hot for him and he is deciding to move on’. When 
therefore, another patient’s clothes were missing in his ward, 
I called in the police at once to investigate. The patient ad- 
mitted not only the theft, but also to breaking into a house on 
the hospital estate and removing about £40 worth of clothing. 
When the police arrived to apprehend him, he thrust his head 
through a window and (not on my recommendation) was 
readmitted under Section 20. I insisted on his removal at 
the end of three days and he is now serving a long prison 
sentence. I do not wish to imply that this is the best treatment 
for the patient, but in the absence of specialised units there is 
no alternative. 

Case 3.—A man of 38. Of no fixed abode, he presented 
himself for admission without a doctor’s letter, complaining of 
feeling ‘‘ timid and morbid ”’. He gave a history of residence 
at two other mental hospitals and stated that when he sought 
admission to a neighbouring hospital he was told to “‘ shove 
off’. Admission was refused, and he was told to consult a 
general practitioner so that referral be made to an outpatient 
psychiatric clinic in the usual manner. 


During the past ten years we have had to “ blacklist ” 
the readmission of some 50 males and 20 females, of 
1. Pub. Hith, August, 1958, p. 168. ; 
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which these 3 are fairly typical. I understand that other | 
mental hospitals have had to make similar blacklists in | 


order to protect themselves from exploitation by wander- 
ing, parasitic, or antisocial psychopaths. The problem 
you raise, Sir, is therefore a very real one, and it seems a 
pity that the Mental Health Bill does not specifically refer 
to the necessity for providing an adequate number of 
special units for the detention and treatment of the 


abnormally aggressive and seriously irresponsible psycho- | 


paths. 


Park Prewett Hospital, 


Basingstoke, Hampshire. I. ATKIN. 


BACTERIA AND BEDSCREENS 
S1r,—In your annotation of Jan. 3, you draw attention | 


to the possible dangers in hospital wards of bacterial | 


dissemination caused by the agitation of curtains and | 
screens. In 1954 and 1956 we carried out small-scale | 
investigations on the relative merits of different materials | 
and a comparison between the air contamination induced | 
by drawing curtains or the placing of screens. 

For the first experiment freshly-laundered curtains made of 
five different materials (cretonne, poplin, Bolton sheeting, | 
‘Everglaze’, and ‘ Terylene’) were hung in a small 6-bedded | 
female surgical ward. At intervals of a few days the curtains | 
were moved around the ward so that all five were exposed to 
similar conditions. After 41 days, by which time the curtains 
were noticeably dirty, samples were taken from their surfaces, 
Measurements were also made of the bacterial contamination of | 
the air which resulted when the curtains were pulled round a 
bed in the normal way or when areas of the material were 
beaten with a ping-pong bat whilst the curtain was suspended 
over culture plates. It was found that all five materials were 
contaminated to about the same extent and there was no clear 
evidence that any one material was more or less likely than 
the others to disseminate bacteria. 

In another series of experiments heavy opaque plastic 
curtains were compared with conventional cretonne curtains. 
Two curtains of each type were hung in a 32-betided female 
medical ward and samples were taken at intervals for 3 weeks. 
Probably because of electrostatic forces the plastic curtains | 
attracted quite large particles of fluff and were more heavily 
contaminated than cretonne curtains, so that after the curtains | 
had been hanging for 3 weeks 2649 organisms were isolated | 
from test areas of the plastic curtains and 1544 organisms from 
similar areas of the cretonne curtains. On the other hand, | 
when plastic curtains were agitated, the bacterial content of | 
the atmosphere was consistently lower than with the other | 
curtains: the average number of organisms falling on 1 sq. ft. | 
of bed surface per minute over a 30-minute period was 31:6 | 
with the plastic curtains and 36-4 with the cretonne curtains; 
this compared with control counts of 24-6 and 24-2 respectively | 
during the 30 minutes before the curtains were drawn. Unfor- 
tunately some obvious disadvantages of plastic materials soon 
became apparent. In the first place the ward-sister and several 
of her nurses received quite dramatic electric shocks while 
drawing plastic curtains. Probably because of their weight the 
curtains developed major rents and one month after they were 
first hung they tore loose from their fittings. 

The relative hazard of screens as compared with curtains 
was investigated in six experiments in which culture-plates 
were exposed on the bed and on the floor before and during the 
drawing of curtains or the placing of two screens round the 
bed. The total number of organisms falling on 1 sq. ft. per 
minute was 38:5 when the curtains were drawn and 38-3 when 
the screens were placed in position; the corresponding control 
counts were 28-8 and 30:2. It is thus apparent that curtains 
were not likely to be more of a hazard than screens. However; 
the screens used in this work were heavy cumbersome affairs 
consisting of a wooden frame supporting cotton fabric, and 
lower counts might well have been obtained with modern light- 
weight screens. It should perhaps be mentioned that drawing 
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curtains or placing screens constitutes a very much smaller 
hazard than making beds. Using substantially the same 
technique, it was found that in one experiment an average of 
78:1 and in another 88-5 organisms settled out on 1 sq. ft. per 
minute on plates exposed immediately after a bed was made. 
Nevertheless, organisms liberated from curtains and screens 
cannot be ignored; in nearly all our experiments Staphylo- 
coccus aureus was among the organisms isolated from the sur- 
faces of the material itself and from the air in their vicinity. 


It would thus appear that there is very little to choose 
between the different textiles suitable for use as curtains, 
that heavy plastic curtains possess certain inherent dis- 
advantages, and that the drawing of curtains is an only 
slightly greater hazard than the placing of screens. If, 
however, curtains are employed the amount of material 
should be kept to the minimum consistent with giving 
privacy to the patient. The incorporation of a bac- 
tericidal substance in the curtains or screens would reduce 
the hazard still more and, although our experiments have 
not proceeded very far as yet, there are indications that 
this may be possible. 

Department of Bacteriology, 


St. Thomas’s Hospital Medical School, 
London, S.E.1. 


R. HARE 
C. G. A. THOMAS.* 


S1r,—It is stated in your annotation that a serious 
investigation has not been made on the contribution to 
aerial contamination by movements of bed curtains. 

Some time ago a study was reported ! on the factors 
contributing to an increase in the bacterial content of the 
air in the wards and theatres of a hospital ventilated by 
the plenum system. 

In that investigation, samples (0-5 cu. ft.) of air were taken 
at intervals of 2'/, minutes by means of a slit-sampler on to 
blood-agar plates. Each sampling period lasted approximately 
1 hour and sampling was done on thirty-nine occasions. Dur- 
ing each sampling period a diary was kept in which times of 
any movements of persons or disturbances of objects in the 
surroundings were noted. It was therefore possible to correlate 
accurately movement with bacterial counts. The results 
obtained showed that disturbance of bedding makes by far the 
largest contribution of bacteria to the air but that other 
disturbances contribute a considerable quota of the whole. 

After reading your interesting annotation I reviewed the 
data obtained in the hospital study to find out in more detail 
the effect of the movement of curtains on aerial contamination. 
Such movements are often associated with disturbances of bed- 
ding and so care has been taken to record those instances when 
curtains alone were disturbed. The instances were few—ten 
occurred in a surgical ward and six in an operating-theatre. 

The results show that in every case movement of curtains 
was associated with a rise in the bacterial count of the air. 
The smallest increase of bacteria-carrying particles per cu. ft. 
was 2 and the highest was 44. The average of all sixteen 
observations was 17; in the theatre the average rise was 15 
and in the wards 13-9, 

In this study the curtain rails were suspended from the 
ceiling in the wards, and in the theatres they were attached to 
the wall over the doors. ‘The material used for all curtains was 
cotton. 

In another investigation (unpublished), cultures using the 
“sweep-plate ’’ method were made from 20 curtains, each in 
a different ward. Approximately 1 sq. ft. of each curtain was 
sampled, the blood-agar plate being moved over the area twice. 
The results show that, when sampled by this method, 1 sq. ft. 
of curtain produced an average of 3-4 bacteria. The lowest 
figure recorded was 2 and the highest 7. Compared with the 
high numbers of bacteria shed into the air during bedmaking, 
these figures may not seem very alarming. 

*Present address: Department of Clinical Pathology, Guy’s Hos- 
pital Medical School, London, S.E.1. 
1, Bartley, E. O. Ulster med. ¥. 1957, 26, 135. 


Curtains round beds are likely to remain popular with 
patients, nurses, and administrators. It is obvious that dis- 
crimination in their use is necessary, and hospital staff should 
make sure that they are not put in such places as operating- 
theatres, surgical dressing rooms, burns units, or wards in 
which patients are recovering from plastic surgery. Plastic 
mobile screens, which may be cleaned easily and frequently, 
might be used with advantage in such units. 

One cannot emphasise too strongly that in dealing with 
cross-infection in hospitals every source of pathogenic 
organisms should be considered and nothing should be 
done which would facilitate their spread. 


Department of Microbiology, 


The Queen’s University, Belfast. EILEEN O. BARTLEY. 


STAPHYLOCOCCAL INFECTION IN HOSPITALS 


S1r,—Mr. Stanley Way’s experience (which he de- 
scribed in your issue of Jan. 10) in being able to 
write “ Dirt is Dangerous ” on the walls of his hospital 
can be repeated in very many hospitals, including my 
own. It is not due to lack of diligence of the hospital 
secretaries but arises because only skilled painters are 
being allowed to wash paintwork. In a large hospital by 
the time the team of painters gets back to the same place, 
the walls have become very grubby indeed. It ought to 
be appreciated that there is a greater concentration of 
dangerous antibiotic-resistant bacteria in hospitals than 
in any other place, and both elementary hygiene and 
common sense dictate the need for cleanliness. 


There is a curious discrepancy between the constant 
cleaning and polishing of floors and the almost complete 
absence of effort to clean the walls unless they are tiled. 
I find it difficult to believe that long-handled mops could 
not be devised to enable porters and cleaners to keep their 
departments from reaching the intensely dirty state which 
by then certainly needs the attention of skilled painters. 
I had to close my own wards for 2 weeks last year on 
account of the mounting incidence of infection and this 
has been a common experience in many hospitals. The 
safety of our patients is being jeopardised by this restric- 
tive trade-union policy. 

It is time that this matter was dealt with at a high level, 
for it is clear that hospital management committees have 
been powerless to effect any changes. 


Department of Gastroenterology, 
Central Middlesex Hospital, 


London, N.W.10. F. AVERY JONES. 


S1rR,—Mr. Way is to be congratulated for showing more 
courage than some of us in trying to get things done. 
The time has come for the worm to turn, for some of us 
are getting rather tired of observing the popular pastime 
of “‘ blaming the doctors ” when things go wrong. That 
a dirty hospital is dangerous to patients should be obvious. 
A surgeon who has had the misery of a death from hos- 
pital sepsis, or an epidemic, is not unmindful of his 
responsibilities, but is surely justified in feeling that it is 
the responsibility of committees and administrators, both 
medical and lay, to provide such things as clean hospitals 
and clean blankets and efficient sterilisers, and not just to 
consider that their function lies solely in the holding of 
meetings and the circulating of documents. Most of us, 
I think, would agree that things are getting worse, in spite 
of the constant multiplying of committees and administra- 
tors, and I should like to suggest another law to be added 
to Parkinson’s: “‘ The efficiency of administration is in 
inverse proportion to its size and cost.” 


STUDENT OF FLORENCE NIGHTINGALE. 
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ANTIBIOTICS AND THE COMMON COLD 

S1r,—As several letters on this subject have appeared 
in your columns, I feel it is now time to take a hand. I 
refer to those of Dr. Banks (Oct. 4, Jan. 17), Dr. Sulman 
(Dec. 20), and Professor Garrod (Jan. 3). I find myself 
in complete agreement with Dr. Banks’ letter of Jan. 17. 
As to the “ continuous or widespread use of antibiotics in 
the treatment of the common cold ”’, no-one suggests their 
continuous use, and for widespread application the 
suggestion put forward by me is for minimal local use— 
90 mg. spread over three days—which never reaches a 
systemic level at all. Not being a clinician I must pay 
heed to the warnings of those who fear the secondary 
effect of chloramphenicol, and until we know more about 
the subject, we are probably wise to be cautious. That 
does not, however, say that it must never be used. As Dr. 
Banks says, repeated colds can be lethal in patients with 
‘*‘chests”’, and the correct attitude to take is to balance 
pros and cons and then act as seems best. There is also 
the question of early influenza, where prompt systemic 
treatment by broad-spectrum antibiotics has given good 
results on the same lines as antibiotics used against the 
common cold. There it is a question of balancing the 
anticipated effects of influenza on a patient against the 
possibility (in the case of chloramphenicol) of a 1 in x 
chance of leukemia or some other thing. No-one but 
the clinician in charge can assess these probabilities. 

Professor Garrod’s letter requires a longer reply. 
As to chloramphenicol, that was not included in our 
series of clinical experiments at all, as our proposition 
was to use minimal oral therapy to reduce the danger 
of secondary effects on the patient or of producing 
insensitive bacteria. Chloramphenicol has such an 
impossible taste that it was discarded despite its most 
favourable sensitivity tests. In the systemic doses pro- 
posed by Dr. Banks and Dr. Sulman it undoubtedly 
works, but there may be a risk in using it as a routine for 
minor ailments owing to its still largely unknown effects 
on leukemia, &c. If these have been exaggerated so 
much the better; but on the grounds of safety first, I 
should prefer to try one of the other antibiotics, which 
seems to be equally effective for this purpose. Dr. 
Sulman’s opinions are, however, most interesting in 
connection with the final appraisement of this particular 
antibiotic. 

Next, penicillin is too unreliable for routine use against 
the common cold. It was found, some years ago, to be 
either very effective or of no use at all, and our series of 
sensitivity tests told us why. Many oral strains are 
practically insensitive to it, and where these predominate 
the drug is ineffective. 

The tetracyclines have proved the most generally 
useful in this respect, and with the small doses used 
orally—a total of 90 mg. spread over three days—there is 
no fear of any side-effects, either clinically on the patient 
or bacteriologically, as a change in the normal naso- 
pharyngeal flora or their sensitivity. These latter points 
were cleared up before the earlier series of tests was 
begun. I know that it has been used systemically on the 
lines suggested by Dr. Banks and Dr. Sulman and that 
the results have been good. 

Two other points in Professor Garrod’s letter require 
mention. Firstly, is there a ‘‘ widely held doctrine that anti- 
biotics should be prescribed only for serious indication” ? 
Surely the medical profession these days tends to go the other 
way and prescribe antibiotics first and foremost for many 
things and hope for the best. One wonders in what proportion 


of cases a sensitivity test has been tried, even when there has | 
been the necessary 24 hours available for the result! There is | 
certainly no suggestion that antibiotics, as such, are harmful 
even when reasonably used and that they should therefore be 
tried only as a last resort, as Professor Garrod’s suggestion 
implies. | 
Next as to cost, £112,000,000 is, even in these days, a large | 
sum. This is, of course, for the universal application of | 
systemic treatment, which Dr. Banks has suggested for 
“selected cases only,” not as a routine. I agree that there are 
cases where the question of systemic treatment should be 
strongly considered (e.g., in the case of an incipient influenza), 
but the proposition tested here was for minimal local treat- | 
ment only, which costs ls. 9d. per patient. It would appear | 
that to most people to get rid of a cold would be worth 1s. 9d. 
I find that in answering Professor Garrod’s letter I | 
have also replied to those of Dr. Banks and Dr. Sulman. | 
All three letters put forward points of view which must 
be respected and with which I find myself broadly in 
agreement. The different angles of this subject are legion, | 
and considered opinions such as these will be most valuable | 
in the final assessment of the treatment of the common | 
cold. 


Public Health Laboratory, 
Birkenhead. 


J. MORRISON RITCHIE. 


TRACHEOTOMY 

Sir,—I was interested to read your annotation of 
Jan. 17, but surely it should be tracheostomy ? However, 
in my pregraduate days a medical student was required 
to be “ signed up ” as having performed a tracheostomy 
in the mortuary under the supervision of the pathologist, 
which certainly gave him some degree of confidence. 
Diphtheria was then prevalent, and any medical practi- 
tioner was expected to be capable of performing an 
emergency tracheostomy on an asphyxiated child with 
rib recession as a lifesaving measure. 

As a member of the Court of Examiners I frequently 
ask candidates for the M.R.C.S. examination how they 
would proceed with this operation, and I am usually 
saddened by their ignorance. 

Acute cedema of the glottis, arising from such causes as 
scalds, corrosives, wasp stings, or allergy, are contemporary 
conditions which may result in sudden asphyxia, and, in 
such an emergency, if the practitioner cannot coax a 
gum-elastic catheter through the narrowed glottal chink, 
he should be prepared, both mentally and instrumentally, 
to perform an emergency tracheostomy. 

London, W.1. MCNEILL LOVE. 


IS PEPTIC ULCER AN ENDOCRINE DISEASE? 

S1r,—Mr. Pender’s article last week shows the impor- 
tance of searching for an organic cause in cases of intract- 
able peptic ulceration. Zollinger and Ellison described 
cases in which recurrent peptic ulceration was associated 
with a non-beta-cell tumour of the pancreas. These cells 
are said to secrete glucagon, but, as yet, glucagon has not 
been shown to cause peptic ulceration nor has it been 
shown that such cases have a high serum-glucagon. 
Some 75 cases of the Zollinger-Ellison syndrome have 
been described, and of these about 25% had other endo- 
crine tumours, and in a fair number of the remainder full 
endocrinological determinations are not mentioned. We 
know that peptic ulceration occurs in a large number of 
patients with parathyroid adenomata. Similarly, the 
incidence of peptic ulceration is high in Cushing's 
syndrome but low in patients with Addison’s disease. 
Again peptic ulceration complicating tumours of the 
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pituitary has been reported and even a marked family 
incidence exists. 

One wonders, therefore, if the Zollinger-Ellison 
syndrome exists per se, or is orily a stage in the wider 
syndrome of pluriglandular adenomatosis, as you suggest 
in your leader on peptic ulceration. 

Mr. Pender has very kindly told me that he was 
carrying out further investigations on the case he reported, 
as the patient has been passing urinary calculi and there 
may be a possibility of a parathyroid lesion in addition 
to the pancreatic one. 

It seems advisable in cases of intractable peptic ulcera- 
tion to submit the patient to a full endocrine investigation, 
as the xtiological background appears to be wider than 
has so far been realised. 


Hammersmith Hospital, 


London, W.12. L. R. CELESTIN. 


DESCRIPTION OF NUCLEAR SEX 

S1R,—Permit me to make use of the medical student’s 
only weapon—dwelling on minutiz. In your issue of 
Dec. 6 Dr. Marshall and Dr. Thomas mention “ female 
nuclear morphology”, and say that ‘‘ nuclei were of 
typical female type’’, &c., implying a sex determination. 

People familiar with the meaning of such phrases 
think nothing of it, but when the words are perpetuated 
in the medical language they find their way into case- 
histories which are seen by non-medical persons or by 
doctors not familiar with their meaning. In short, such 
phrases may cause unhappiness. 

It seems to me that using such standard phrases as 
“ chromatin-positive ” and ‘‘ chromatin-negative ” would 
be much better. There is no stigma of “ reversed sex”’, 
“‘ pseudohermaphroditism ”, &c. There is much less 


chance of unqualified, or non-understanding, persons ‘ 


making a mistake or obtaining information not meant for 
any other purpose than medical history. 


Long Beach, New York. ROBERT LAWRENCE. 


PHENACETIN NEPHROPATHY 

S$i1r,—In your interesting annotation of Jan. 10 on 
phenacetin nephropathy you state that “the first signs 
are often those of methemoglobinemia ”. This statement 
does not accord with experience in this department, where 
the effects of phenacetin on hemoglobin have been studied 
for some years. 

During the past few years, of samples submitted for 
examination of hemoglobin derivatives, 5 have been found 
to contain methemoglobin and 93 to contain sulphemo- 
globin. All these patients were questioned regarding drug 
administration. Of those with methemoglobinemia, 3 
had received sulphones, none had had phenacetin; of 
those with sulphemoglobinemia, 81 definitely, and 
several others probably, had consumed phenacetin. 
Examination of routine blood samples sent to this depart- 
ment has shown that at least 3% of patients have detect- 
able sulphemoglobinemia and in most of these phenacetin 
has been consumed. No instances of methemoglobin- 
emia have been discovered on routine examination. 

From published work and from experience among 
colleagues, it is apparent that methemoglobin and 
sulphemoglobin are still very frequently confused. Our 
experience is that methemoglobinezmia is much rarer. 

Chronic administration of phenacetin even in moderate 
dosage is almost certain to produce appreciable sulph- 
emoglobinemia: if soluble sulphates, such as are incor- 
Porated in many proprietary laxatives, are taken simul- 


taneously, the patient will become deeply cyanosed within 
a few days. The loss of capacity for oxygen transport 
resulting could very adversely affect a patient whose 
oxygen transport was already defective from anemia, 
cardiac disease, or other lesion. 

ern eee Jas. C. Eatow, 
DANGERS OF “CHEAP” CORTISONE TABLETS . 

Sir,—Your correspondents raise several important 
issues and, although my clinical experience of cortisone 
and its analogues is limited, I have often had to analyse 
commercial samples of these substances for experimental 
work. One can only sympathise with Ward Casson, Ltd., 
in their efforts to reduce the price of these steroids; 
on the other hand, the tests usually applied to this class 
of drug (1958 B.P. specification) are hardly adequate. 
The only satisfactory tests distinguishing this type of 
drug from other compounds and for distinguishing 
between the different types of steroid are rather com- 
plicated and should involve either chromatographic 
tests, infra-red spectroscopy, or both. In my experience 
of large numbers of commercial samples, the only two 
deviations from stated composition with which I have 
met are the partial hydrolysis of esters (such as cortisone 
acetate) and the presence of traces of 11$-hydroxy 
steroids in samples of 11-ketonic steroids, and vice versa. 
Neither of these deviations is likely to result in a significant 
change in the therapeutic efficiency of these preparations. 
One must also agree with Mr. Snow (Jan. 10) that the 
disintegration-times reported are very unlikely to affect 
the therapeutic efficiency of the preparations. 

One must also agree with Mr. Moore and Mr. Raine 
(Jan. 10) that the reference to ‘Continental origin” 
of the suspected preparations is rather more than 
irrelevant. The chemistry of the steroids owes more to 
** Continental ” work than to work from any other part 
of the world; at least three Nobel prizewinners are 
among those who have contributed to ‘‘ Continental ” 
work in this field. In our metabolic studies, which 
demand extremely pure samples, I have been very 
impressed by the purity of commercial samples from 
Switzerland and France: they are only matched by 
American sources for a continuously high standard of 
purity over the past five years. 

Dr. Bayliss’s letter (Jan. 10) seems to imply that 
cortisone treatment was expected to deal adequately with 
an adrenal crisis which seems to have been characterised 
mainly by a very low blood-pressure and a serum-sodium 
level of 118 mEq. per litre. In view of Thorn’s work,! this 
would seem more likely to be due to inadequate treat- 
ment with deoxycortone than to a defect in the cortisone 
used. The control of electrolyte metabolism in adrenal 
insufficiency is sometimes possible with cortisone alone, 
but, in general, this cannot be relied on.2. I have been 
struck by the number of patients with Addison’s disease 
I have seen who have been maintained on cortisone or 
** deltasteroids ’’ alone and who have had low serum- 
sodium concentrations and low blood-pressures which 
did not respond to treatment with dietary salt or increases 
in the dose of cortisone or prednisone, but which res- 
ponded well to deoxycortone acetate. It seems unjustified 
to ascribe a failure to control electrolyte metabolism 
in patients to defective cortisone, and indeed the 
same thing holds for other mammalian species where 
1. Thorn, G. W., Fenhons, D., Arons, W. L., Frandley, T. F. . clin. 


Endocrin. 1953, 13, 957. ’ 
2. Nabarro, J. D. N., Walker, G. Lancet, 1957, ii, 17. 
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“‘ relatively enormous doses ”’ of cortisone are needed.* 4 

It should be emphasised that the chemical assay of 
cortisone tablets can be carried out only by rather 
complicated means; simple assays for the functional 
groups in cortisone (namely, ultraviolet absorption, 
the Porter-Silber reaction, fluorescence, or reducing 
properties) are quite inadequate for the distinction of 
cortisone and other steroids of this type from inactive 
steroids containing these groups. The question of inade- 
quate preparations has been raised, it would seem, on 
the basis of extremely shaky biological evidence, and 
no-one seems to have quoted any acceptable chemical 
evidence that the tablets in question were defective. This 
gap in the evidence could be remedied quite easily. 

7 -n 

TESTOSTERONE IN 
DEFECTIVE SPERMATOGENESIS 

S1r,—In the paper by Dr. Spence and Dr. Medvei, 
where fertility is related to the results of seminal examina- 
tion, a comment that “‘ fathers are not always husbands ” 
would not have been amiss. 


Cardiff. D. E. B. PowELL. 


THE MEDICAL SUPERINTENDENT 

S1r,—I enjoyed your leading article of Jan. 3, Looking 
to Tomorrow. I must, I suppose, reluctantly admit that 
new ideas are not to be expected from the old, but, since 
you have mentioned the municipal hospitals, perhaps you 
will allow me to comment on what I regard as an old 
principle of administration. 

It was not the duty of the medical superintendent to 
be in final clinical charge of all patients; but he was 
expected to see that responsibility for patients was 
properly placed, and to ensure that all the resources of the 
hospital were applied so as to ensure at all times the 
efficient care of the patients. This sometimes involved 
a measure of control of members of the staff, which was 
possibly sometimes abused. 

There is, of course, much good in the principle that a 
doctor should be responsible purely to his patients; but 
this is not enough unless the medical administration 
ensures that at all times the responsibility for each 
patient is placed on the shoulders of a suitable doctor. 
With staff appointed on a sessional basis, long weekends 
and long holidays gaps are likely to be left, especially as 
the multiplicity of specialties does not add up to a 
complete human being. 

Responsibility for what I may, perhaps, call the humane 
side of the hospital activities was a function of the medical 
superintendent, but I notice that some of those who 
realise the need for an officer to undertake this duty 
seem to think the matron is the most suitable person. 

In the report of the Committee on the Internal Adminis- 
tration of Hospitals (1954) (p. 41) I read: “‘ It is, we think, 
undeniable that it is primarily the matron and her nursing 
staff who create the comfort, the content, and the 
‘atmosphere ’ of the hospital and who can most influence 
the feelings of the general public with regard to it. The 
matron is the personal link between the community and 
its hospital.” 

I know that there is a tendency in hospitals for patients 
to divide the inhabitants into ‘‘ we ” and “‘ they ” groups, 
with themselves and the nurses in one group and the 
3, Swingle, W. W., Barlow, G., Collins, E., Fedor, E. J., Welch, W. J., 


Ramona, J. M. Endocrinology, 1952, 51, "35 53. 
4. Roberts, K. E. Proc. Soc. exp. Biol., N. Y. 1952, 79, 51. 


members of the senior medical staff in the other. I should 
like the patients to feel that they could include the medical 
superintendent and the house-officer in the “‘ we” group, 
even if they excluded those doctors with merely specialised 
interests. I feel that the doctors included should regard 
the patients as human beings and members of a com- 
munity, and not as mere cases. 


Liverpool. HeNrY H. MACWILLIAM. 


MEDICAL EMIGRATION 


Si1r,—It is always stimulating to read a letter by Dr. | 
Horace Joules (Dec. 13), but the position against which 
he protests is indeed depressing. The increasing frustra- | 


tion of many good doctors is aptly put by Dr. Elliott in 


the same issue. Dr. Joules refers to the great challenge of | 
mental ill health and our feeble efforts to meet it. | 


Professor Melville Arnott (Jan. 3) makes a fine plea 
for a better approach to medical education and then | 


| 
demands that the best brains go into medical technology. | 


He ridicules the “art of medicine” and praises the | 
skilled technical craftsman. All matter and no mind! It | 
has been said that institutions tend to reproduce those 
most typical of them. The result appears to be a very 
high proportion of medical technicians, “ pure ”’ clinicians 
and medical graduates almost totally unprepared to deal | 
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with the great mass of illness which they encounter. When | vit 


the approach is mechanical, the facilities for good practice 
are denied, the size of lists is too large, and administrators | 
are complacent, we must inevitably endure a sickness-and- 
salvage service rather than a health service. 


rs M. E. M. Herrorp. 
MAINTENANCE TREATMENT IN 
PERNICIOUS ANEMIA 


2 


Sir,—In some recent papers ! * the maintenance treat- 
ment of pernicious anemia was discussed. In conformity 
with other authors (e.g., Darby et al.*) it was observed ? 
that a relatively small parenteral vitamin-B,, dose, 100 ug. 
per month (a part of which must have been lost in the urine 
the first day after injection), is sufficient to prevent 
relapse. It is not certain, however, that such doses are the 
best. To take an example, we do not consider that ideal 
intake of protein is the amount necessary to_ prevent 
deficiency signs. From a physiological viewpoint it seems 
more satisfactory to give the amount which normal 
subjects utilise under the same conditions. Very little is 
known about the requirement of normal subjects, but the 
following data indicate that the daily loss is relatively 
large. 

When radioactive vitamin B,, was injected intonormal subjects,! 
the daily loss of the body pool of radioactive vitamin was about 
0:3°,, during a later period (4th—30th day after injection) when 
equilibration had presumably taken place. (The figure may bea 
little too high because of the short observation time and possible 
interference of natural radioactivity in the counting procedure.) 
This gives a biological half-life of about 250 days.° The half-life 
in human liver was reported to be 11-14 months.* Thus the error 
cannot be very large if the half-life is taken to be about 1 year. As 
calculated before * from data given in the literature, the amount 
of vitamin B,, contained in a normal human subject can be 


1. Chalmers, J. N. M., Shinton, N. K. Lancet, 1958, ii, 1298. 

2. Hemsted, E. H., Mills, J. tbtd. p. 1302. 

3. Darby, W. J., Jones, E., Clark, S. L., McGanity, W. J., de Oliveira, 
J. D., Perez, C., Kevany, J., le Brocquy, J. Amer. }. clin. Nutr. 1958, 
6, 513. 

4. Grasbeck, R., Nyberg, W., Reizenstein, P. Proc. Soc. exp. Biol., N.Y. 


1958, 97, 780. 

5. Grisbeck, R. Nord. med. 1958, 59, 672. 

6. Schloesser, L. L., Deshpande, P., Schilling, R. F. Arch. intern. Med. 
1958, 101, 306. 
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estimated to amount to about 4 mg., about 1-5 mg. being in the 
liver. From these figures tae daily loss can be calculated to be 
about 5°5ug. 

If we make the assumption that the percentage of the 
vitamin-B,, pool lost per day is constant and independent of 
the size of the pool, the observations made on the development 
of pernicious anzmia after total gastrectomy can be used to 
calculate the daily requirement. In a recent report ? the mean 
time for the development of the pernicious anemia after total 
gastrectomy was about 4 years for the patients observed by the 
authors. There is reason to believe that in manifest pernicious 
anzmia the vitamin-B,, pool is reduced to at least one-tenth of 
the mean normal value (the vitamin-B,, level in serum ® and 
liver ® !° is at least one-tenth of the normal). 

The loss of the vitamin can be described by the following 
equation: 
dA 


: iii k x A, where A is the magnitude of the vitamin-B,, pool, 


tis time, and k the fraction of the pool lost per unit time. When 
the known time 4 years (= 1460 days) is inserted and A is assumed to 
log. 10 _ sy, 

1460 ~ 16x 10-, 
daily loss is approximately 6 ug. The calculations are based on 
approximations and mean values, and individual variations may be 
considerable. 





drop to one-tenth, k= If the pool is 4 mg., the 


From a purely theoretical point of view it seems logical 
to treat the patients in such a way that normal conditions 
are imitated. Thus one should administer so much 
vitamin B,, that 5-6 wg. are retained per day. At the 
present time we do not know whether such a treatment 
would offer any advantages, because normal subjects 
might absorb more than what they actually need. Such 
treatment would be worth trying, however, because there 
is the chance that signs usually considered to be refractory 
to treatment (including grey hair and mucosal atrophy) 
might disappear. 

Fourth Medical University Clinic, 

Maria Hospital, 
Helsingfors, Finland. 
ANASTOMOSIS IN THE CORONARY CIRCULATION 

Sir,—In your issue of Oct. 18, Dr. Laurie and Dr. 
Woods report that sizeable intercoronary arterial anasto- 
moses were observed in 75% of normal hearts in patients 
over four years of age and in only 23% of patients with 
severe coronary atk«rosclerosis. These results are com- 
pletely at variance with those observed by us in a series of 
over 1500 consecutive necropsies and the observations 
from many other laboratories and clinics. The develop- 
ment of sizeable intercoronary collateral vessels after 
coronary narrowing has been shown in coronary blood- 
flow studies under controlled experimental conditions by 
Gregg 1! and Wiggers,!* and also has been demonstrated 
anatomically after narrowing and occlusion of coronary 
arteries in the pig by us and our associates. !* 

The aberrant results of Laurie and Woods merit further 
study. As they state, “‘ much of the difference of opinion 
on the work dealing with coronary anastomoses has 
probably arisen due to differences in technique’’. It is to 
be noted that their technique differs in details that are 
probably far more important than they realise. Thus 
while the particulate size of lead phosphate used by them 
is presumably the same as that used by us, it cannot be 
assumed that the particulate size of the lead phosphate in 


- MacLean, L. D., Sundberg, R. D. New Engl. J. Med. 1956, 254, 885. 
Mollin, D. L., Ross, ag I. M. in Vitamin B,, und Intrinsic Factor; 
p. 413. Stuttgart, 1 

ibid. p. 437. 


G.I. * Nolin, 'D. | 
; ea p. 519 
D.E. Coronary Circulation in Health and Disease. Philadelphia, 
» Wiggers, C. F. Circulation, 1952, 5, 60 


Blumgart, H. L., Zoll, P. M., Seales, n S., Gilligan, D. R. 
1950, 1, 10. 
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the injection mass was the same; aggregation of particles 
may occur when the suspension medium is changed, as it 
was by them, or when such aggregation is not prevented 
in the preparation of the injection mass. 

It is to be hoped that Laurie and Woods will study a 
series of cases, observing the precautions and experimental 
method found by many other investigators to be reliable, 
in order to determine whether their results are due to 
racial differences in the Bantu, whether the presence of 
anemia !* in their cases accounts for their results, or 
whether the changes are due to experimental errors. 


HERRMAN L. BLUMGART 
Boston, Massachusetts. PauL M. ZOLL. 


HYDROCORTISONE INHALATION IN ASTHMA 

S1r,—As Dr. Herxheimer pointed out (Jan. 10) the 
dose chosen in the trial I reported was low. It was felt 
that the dose should be such as to give a local effect with 
no possibility of systemic effects being added. In other 
successful local applications (such as eye-drops and oint- 
ments) very low dosage is effective. 

When the preparation failed to give satisfactory results 
other preparations. increased steroid concentrations, and 
more refined inhalers were considered. Preliminary 
uncontrolled trials were carried out on a small scale. 
The results obtained suggested that little improvement 
was obtained by using other steroids or other inhalers 
but that a definite improvement was obtained when a 
concentration of 30 mg. per ml. and above of hydrocorti- 
sone acetate was used. This may be due to systemic 
absorption, at least partly. 


Birmingham Chest Clinic. J. MORRISON SMITH. 


INTRAGASTRIC INFUSION 

S1r,—Dr. Havelka » wished to hear of the experience 
of others with the intragastric infusion technique in 
dehydration. We have used this method in many hundreds 
of infants and it is being used by most pediatric depart- 
ments in this country. 

Though I do not quite follow Dr. Havelka’s classification 
of gastroenteritis, I venture to disagree with his statements. 
According to our experience intragastric infusion of fluids 
should not be used in acute dehydration and persisting heavy 
diarrhea. If skin-turgor time measurement,'® skin temperature, 
level of the fontanelles, and state of hydration of the mucosa 
indicate a great contraction of the extracellular and therefore 
vascular fluid compartment, only intravenous infusion will 
effectively and rapidly restore the situation. We believe that 
acute diarrhoea is relieved by putting the bowel at rest for a 
time. 

Intragastric drip infusion is a great help in dehydration 
caused by mild diarrhoea or vomiting, when the extracellular 
fluid compartment has been only slightly affected and not 
enough to alter pathologically the vascular compartment and 
the glomerular filtration-rate. This method presents small 
amounts of fluids to the irritated gastric mucosa of infants 
who vomit, and it also avoids the routine of constant feeding. 
We therefore use it mostly at night when fewer nurses are on 
duty. Usually, we use a soft rubber catheter which is left in 
the stomach not more than 12 hours. We have used different 
fluids, but at present we favour a hypotonic multiple-electrolyte 
solution. !? 

In 1954, in the Rambam Hospital, Haifa, we tried to compare 
the intragastric-infusion method with the intravenous one in a 
controlled study of infants with gastroenteritis. The stages of 


14. Zoll, P.M. Norman. L.R. ibid. 1952, 6, 832. 
15. 


Havelka, S J. Lancet, 1958, ii, 644. 
16. Laron, Z. Pediatrics, 1957, 19, 816. 
17. FS ge be N. B., Crawford, J. D., Butler, A. M. New Engl. ¥. Med. 1953, 
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dehydration were measured by skin-turgor time, body-weight, 
blood hematocrit, and haemoglobin concentration. Very 
dehydrated infants recovered rapidly after intravenous infusion, 
but even in mild dehydration recovery was slow with the 
intragastric method. 

Department of Pediatrics, 


Beilinson Hospital, 


Petah Tikva, Israel. Zvi LARON. 


PROSTATECTOMY 
Si1r,—I am very interested in Mr. Ellis and Dr. Leather- 
dale’s article of Dec. 6, and I wonder whether they have 
used a pudendal block at any time rather than a low spinal. 
I have found it useful for the prevention of bladder 
spasm, and am at present inclined to use it where hereto- 
fore I gave a low spinal for prostatic surgery. 


ae, J. SHEGOG RUDDELL. 


CANCER 

Str,—Mr. Saner (Dec. 27) suggests that the word 
** cancer ” should be dropped and changed to some other. 
Surely this would be a retrograde step, and would 
encourage the public to shrink from facing the facts 
instead of standing up to them. When the public are given 
much more information about the disease, and encouraged 
to talk about it openly, then the name will not matter. At 
one time tuberculosis and venereal disease were “‘ hush 
hush ”’ with disastrous results. Emerson was right when 
he wrote “‘ Knowledge is the antidote to Fear ”’. 


Cancer nteatios Association, MALCOLM DONALDSON. 
LUPOID HEPATITIS 

Si1r,—The term “‘ lupus ” has been used since the 13th 
century to describe ulcerative lesions, especially those 
occurring on the face, and the resemblance to the results 
of wolf bites may have influenced early users of the word. 
Tuberculous infections, cancer, and leprosy were indis- 
criminately given this name if the face was affected, 
though noli me tangere was sometimes used instead. 

Robert Willan limited the use of the word lupus and, 
according to Bateman,’ intended it “‘ to comprise, together 
with the ‘ noli me tangere’ affecting the nose and lips, 
other slow tuberculous affections, especially about the 
face’. This was accepted, and lupus (or lupus vulgaris) 
has since been used in this connotation. 

In 1851 Cazenave * gave the name “‘ lupus erythema- 
tosus”” to what we know as chronic discoid lupus 
erythematosus, believing the condition, first described by 
Hebra in 1845 as “ seborrhoea congestiva ”’, to be related 
to lupus vulgaris because both cause scarring of the face. 

The adjective “lupoid” (though a Greco-Roman 
bastard) has a respectable antiquity used in the sense of 
resembling lupus vulgaris and especially when applied to 
tumid, granulomatous affections of the skin, with or with- 
out the typical nodules. 

To apply “ lupoid ”’, as Dr. Mackay and his colleagues 
have done (Jan. 10), to a form of hepatitis seems both 
confusing and illogical. Great care is required in naming 
newly found syndromes and diseases, and the lustre of 
medical advance is tarnished by such absurdities of 
nomenclature as lupoid hepatitis and sclerodermatous 


kidney. 
Leeds. S. T. ANNING. 
1. Hebra, F., Kaposi, M. On Diseases of the Skin; vol. 4, p. 49. London, 
1875 


2. Bateman, T. A Practical Synopsis of Cutaneous Diseases; p. 350, 
London, 1836. 

5 a, A. Annales des maladies de la peau; vol. 3, p. 299. Paris. 
851. 


NEONATAL HYPERBILIRUBINEMIA 
Sir,—Your issue of Nov. 29 has been a great festival 
for all the “ bilirubin addicts ’—two papers and a leading 
article to consume. The clear atmosphere (or should I say 
yellow) of the festivity has been marred by a few blurred 
spots and I should like to try to clear them. 
Dr. Forfar and his coworkers state (p. 1134): ‘‘ in the 


assessment of our results broad trends and averages are | 
much more important than any individual result.” | 


I believe that this is a rather dangerous attitude to bio- 


logical experiments, and exchange transfusion should be | 
It is only by explaining and analysing | 


considered one. 
each individual result that we enlarge our knowledge, | 
and that trends and averages acquire significance. 

Most of the conclusions of Dr. Forfar and his colleagues are | 
based on the estimation of “ minimum mass of bilirubin 
removed”. This figure, calculated from the bilirubin concen- 
tration at the end of the exchange transfusion and the volume , 
exchanged—assuming that the P.c.v. of the withdrawn blood | 
is 50°%—can hardly be expected to bear a constant relation to 
the amount of bilirubin actually removed. When tested by 
Dr. Forfar it was found to be 58% to 82° of the amount 
removed as found by other methods. These figures are used 
further for statistical analysis, and correlation coefficients are 
worked out between the minimum mass removed and volume 
and rate of exchange. 

The basic prerequisite of any statistical analysis is that the 
material should be brought to a comparable basis, and Dr. 
Forfar and his coworkers do not seem to have fulfilled this 
requirement. Surely, other things being equal, the amount of 
bilirubin removed by exchange transfusion depends on the 
initial serum-bilirubin level. The amount removed from an 
infant with an initial serum-bilirubin of 30 mg. per 100 ml. 
cannot be compared with the amount removed from an infant 
with a serum-bilirubin of 15 mg. per 100 ml. unless this 
difference is taken into consideration. 

The figures of the ‘‘ minimum mass of bilirubin removed ” 
cannot be subjected to statistical analysis before they are 
brought to a common basis as far as the weight of the baby and 
the initial concentration of serum-bilirubin are concerned. 
Otherwise averages, standard deviations, and correlation 
coefficients based on these figures are meaningless. 

Dr. Forfar and his colleagues state: “‘ A fast transfusion 
lowers the serum-bilirubin level quickly but does not allow 
time for tissue-bilirubin to escape into the blood. Thus it does | 
not remove as much bilirubin from the body tissues as a slower 
one...”. This statement seems based on a logical fallacy ': 

(a) Rapid exchange produces a big drop in serum-bilirubin level. | 
(6) A big drop in serum-bilirubin level means small minimum 
mass of bilirubin removed (estimated from the bilirubin level at the | 
end of the exchange transfusion). 

(c) Hence rapid exchange is less efficient. | 

Time is not the only factor controlling the amount of bili- 
rubin that enters the blood from the tissues: a gradient created 
by the exchange transfusion is also involved. A rapid exchange 
will allow less time for the shifting of bilirubin but it will 
maintain a high gradient. The opposite is true for a slower 
exchange. It is conceivable that for a certain range of rates of 
exchange the two factors balance each other and the amount of 
bilirubin removed does not depend on the rate of exchange. 

In the past two years we have studied a number of 
exchange transfusions and tried to identify the factors 
involved in the removal of bilirubin. 

The serum-bilirubin and pP.c.v. were estimated at the 
beginning and the end of the exchange, and also in the removed 
blood, which was heparinised. The transfusion was sometimes 
interrupted in the middle for 30 to 60 minutes. Specimens were 
also taken every few minutes during the interval or at the end 
of the exchange. 

All the exchange transfusions studied were of 80-100 ml. 


1. Kvxdos, % duaAAnAla. Circulus, orbis in demonstrando. Aristotle. Avda. pot, 
B5, 57, 6 18. 
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per lb., but when the size of the exchange was calculated from 
the relation (volume of plasma removed/initial plasma volume), 
the ratio varied from 2 to 3-8. This was the result of changes in 
the P.c.v. produced by the exchange transfusion. A drop in the 
P.c.V. results in a longer exchange of plasma while a rise of the 
p.c.V. has the opposite effect. 

A linear relation existed between the size of exchange and its 
efficiency. The scattering of the results was very small and 
fully explained by the limits of accuracy of the different 
laboratory determinations involved. The rate of exchange 
varied from 12 to 36 minutes for the exchange of a volume 
equivalent to the blood-volume of the infant. Within these 
limits no relation was found between the rate of exchange and the 
mass of bilirubin removed. Also two-stage or intermittent ex- 
changes are not appreciably more effective than continuous ones. 

The only consideration in determining the rate of exchange 
should be safety. , 

Having explained most of the apparent irregularities 
of the results of exchange transfusion as far as removal of 
bilirubin is concerned, it was possible to do further calcula- 
tions and draw a few conclusions which I shall mention 
very briefly: 

(a) The major part of the new equilibrium between tissues 
and plasma (the rebound of serum-bilirubin) is established 
within 30 minutes of the end of the exchange. 

(6) The intravascular mass of bilirubin is only a third to a 
quarter of the bilirubin available for removal by the exchange. 

(c) Of this amount an exchange of 100 ml. per lb. removes 
a third to a half. 

Demonstrating that the exchange transfusion is capable of 
removing a large mass of bilirubin from the body is not enough. 
Fig. 4 of Dr. Newns and his coworkers points to another 
problem. In this case the concentration of serum-bilirubin 
after the first exchange rose to a much higher level than one 
would have expected had the baby been left untreated. 

In our experience, at least after the 3rd day of life, a diminish- 
ing rate of increase in the bilirubin concentration is the rule 
both in the immature infants and in those with hemolytic 
disease of the newborn. If the exchange transfusion has not 
added more bilirubin than it has removed, the level of serum- 
bilirubin in the next 24 hours should be below the level 
expected had the rate of increase remained as in the previous 
24 hours. 

Age of the blood is not the only factor leading to increased 
breakdown of hemoglobin. Mechanical damage of the cells 
and use of O blood in A or B infants are among the other factors. 
Unless we understand and control these factors we cannot be 
sure that the exchange transfusions are always beneficial. 

Theoretically there should never be need for repeated 
exchange transfusions in immature infants. Essentially, in this 
context, exchange transfusion is a device to gain time till the 
enzyme system of the liver matures and can conjugate and 
excrete bilirubin. If we consider that exchange transfusion in 
premature infants is usually performed on the 4th or 5th day, 
and our calculations have proved that an exchange of 80-100 ml. 
per lb. removes a third to a half of the accumulated bilirubin 
—that is, bilirubin corresponding to 2 days’ accumulation 
—then, providing that the procedure itself is not producing 
an increased breakdown of hemoglobin, the pre-exchange 
level should not be reached again till the 6th or 7th day. In 
most of the premature infants the bilirubin concentration 
Starts declining by that age. 


I should like to join you in the plea for some standard- 
isation of the method of bilirubin estimation: something 
comparable to what has been done to standardise hamo- 
globin estimation is needed. Published values and critical 
levels differ so much that they are obviously not com- 
parable and have no value outside the laboratory that 


determined them. 


Depertenente - Bere Health 
an inical Pathology, 
_Southmead Hospital, Bristol. Timos VALAEs.* 


* Present address: 21 Mavromichali Street, Athens. 


Obituary 





SIMON ISAAC LEVY 
F.R.C.S. 


Mr. S. I. Levy, senior surgeon to the London Jewish 
Hospital and to All Saints Hospital (Westminster 
Hospital), died at his home in London on Jan. 12, at the - 
age of 59. 


He was born in Liverpool and spent his early years in 
Merthyr, South Wales. He began his medical education in 
Cardiff and completed it at the Westminster Hospital, qualify- 
ing in 1922. After a series of house-appointments at West- 
minster he had a brief spell of general practice, but he soon 
returned to surgery. After postgraduate work at Guy’s 
Hospital and at the London Hospital he took the F.R.c.s. 
in 1926. Thereafter he was appointed to the staff of the 
London Jewish Hospital, the Bearsted Memorial Hospital, and 
All Saints Hospital for Genito-Urinary diseases. His last 
appointment was to the East Ham Memorial Hospital in 1930. 

During the late war he served with the E.M.S. at Goodmayes. 
The combined pressure of hospital work and an extensive 
private practice compelled him to resign from the East Ham 
Hospital in 1948, but he retained his other three appointments. 
When All Saints merged with the Westminster group he was 
once more associated with his old teaching hospital. 


I. P. writes: 


“*§.I., as he was affectionately called by a wide circle of 
friends and colleagues, was endowed with great qualities and 
gifts. Good looks, a commanding presence, keen intelligence, 
professional integrity, charm of manner, an engaging per- 
sonality, outstanding skill and ability, all these he possessed in 
abundant measure. 

‘* His interest in general surgery and in urology was essentially 
practical rather than academic, and he practised it like a 
master. History, examination, diagnosis, all were models of 
painstaking accuracy. His clinical judgment was superb and 
his operative technique beautiful to watch. He was not led 
astray by passing fashions in surgery nor deceived by unsound 
claims. For a difficult case he liked to concentrate his mind 
with no distractions, and he was critical of those who worked 
like automatons and made hasty decision for lack of time to 
reflect or think. In doctors and patients alike he inspired a 
remarkable confidence, and it was a confidence that was never 
misplaced. He set himself the highest standards and only his 
intimate associates knew the anxieties he suffered when a 
patient’s postoperative course was not uneventful. As one 
sister said to me, ‘ Mr. Levy worries about his cases but they 
do better than anyone else’s.’? Indeed, it was his deep personal 
concern for his patients, his kindness and humanity which so 
endeared him to them. Few surgeons were so loved and 
admired by patients, nurses, and house-surgeons alike. 

“*His qualities were recognised not only in his early staff 
appointments but in an extensive private practice, and until a 
serious illness five years ago he worked at great pressure. The 
reward for his unstinted services was an esteem, a regard, and 
a professional reputation of the highest order. He bore the 
burden of his illness with fortitude and courage. 

“Much could be written of his kindness to his professional 
colleagues. The juniors he treated like friends and equals, and 
the seniors were happy to seek his advice. A supporting 
second opinion from him was a great comfort in a difficult 
case. 

** In private life he delighted in the company of friends and in 
intelligent conversation, and with his devoted wife Carrie dis- 
pensed generous hospitality to a wide circle. This was his one 
great relaxation and there one could appreciate the full warmth 
of his nature. Outside his professional work there were a 
number of causes in the Jewish community here and in Israel 
which were close to his heart and to which he gave much time 
and support.” 


Mr. Levy is survived by his wife and two daughters. 
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JAMES CHARLES HAINES BROWNE 
M.R.C.S. 
James Browne, medical superintendent to the 
Cunard Steam-Ship Company, died at Liverpool on 
Jan. 9 at the age of 48. 


He came of an Anglo-Irish family which since 1800 has had 
doctors in every generation. His father was the late Dr. C. H. 
Browne, of Southsea, and his two younger brothers are both 
doctors; one is in practice in Ghana, and the other is M.O.H. 
to Chichester City and Bognor Regis. After qualifying from 
the Middlesex Hospital in 1934, Dr. Browne held several 
resident hospital-appointments before the late war. He was 
surgeon of the Lancastria until shortly before she was sunk 
with heavy loss of life in 1940. For the remaining war years he 
was surgeon of the Mauretania. He took up his post with the 
Cunard Steam-Ship Company in 1946. 


He leaves a widow. 





Medicine and the Law 





Reasonable Skill and Reasonable Risks 

A WOMAN patient of excessive weight entered a general 
hospital for the treatment of varicose veins. Attempts 
were made to induce anesthesia by intravenous injections 
of ‘ Pentothal’. Some of the anesthetic was extravasated 
into the subcutaneous tissues, and resulted later in an 
abscess. She brought an action against the hospital 
management committee and the doctor who had adminis- 
tered the anesthetic, alleging negligence. Mr. Justice 
Elwes, giving judgment for the plaintiff at Liverpool in 
June, 1958, held that the doctor had injected an excessive 
quantity of pentothal without a sufficient certainty that the 
orifice of the needle was within the lumen of the vein, and 
that in doing so he had failed to exercise the degree of care 
and skill which was incumbent upon him. The doctor 
and the management committee, which was held 
vicariously liable, appealed. 

Lord Justice Hopson said that it was accepted that at either 
the first or second prick of the needle the doctor found the 
vein, and the inference on the medical evidence was that the 
abscess was caused by the injury to the tissues following the 
first or second injection. According to the doctor, having found 
the vein he aspirated, and, having seen blood in the cylinder, 
he injected up to 5 c.cm. of pentothal. This produced no 
visible effect on the patient, and the doctor, when he appre- 
ciated that he had not succeeded in anesthetising the patient, 
injected a saline solution into the tissues to counteract the 
irritant effect of the pentothal. The question was in what way, 
if at all, he was negligent. It was said that he failed in tech- 
nique in not taking other precautions to ensure that extravasa- 
tion did not take place. The Judge had accepted evidence that 
it was right to aspirate once and then proceed without making 
repeated aspirations, but had found that the doctor failed in 
technique in not inquiring whether the patient felt pain. In 
his Lordship’s opinion that was irrelevant in this case as the 
patient did not suffer any pain. There was no basis for a finding 
of negligence. The appeal should be allowed. 

Lord Justice ORMEROD, concurring, said that no one would 
question the accuracy of the Judge’s statement of the law: 

** There are risks inherent in most forms of medical treat- 
ment, and anesthesia is certainly no exception. All one can 
ask of a practitioner is that he should keep these risks to the 
minimum to which reasonable skill and reasonable care can 
reduce them. If he does this, no injury which occurs, 
however serious, will be actionable.”’ 


But no answer had been given to the question: What 
other steps should the doctor have taken to ensure that 
the needle was in the lumen of the vein ? 


Lord Justice WILLMER, also concurring, said that: it seemed 
that in law a doctor in this doctor’s position could only be re- 
quired to display the skill appropriate to an ordinary, qualified 
practitioner. It had not been satisfactorily proved that he had 
fallen short of the standard of skill required of him. 


Williams v. North Liverpool Hospital Management Committee and 
Others.—Court of Appeal (Hodson, Ormerod and Willmer, L.#¥.) Jan. 16, 
1959. Counsel and solicitors: C. J. Cunliffe (Cuff, Roberts & Co.); Rose 
Heilbron, Q.c., and R. Gordon Clover, Q.c. (Hempsons); H. I. Nelson, Q.c., 
and J. Edward Jones (J. A. Behn, Twyford & Reece). 


ErrA CARYL-THOMAS 
Barrister-at-Law. 
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JAN. 25 To 31 


Monday, 26th 
PosTGRADUATE MEDICAL SCHOOL, Ducane Road, W.12 
4p.mM. Dr. D. Evan Bedford: Pericardial Effusion. 
Guy’s Hospitat, S.E.1 
5.15 p.M. Dr. R. I. S. Bayliss: Addison’s Disease. 
MANCHESTER MEDICAL SOCIETY 


9 P.M. a School, University of Manchester.) General Practice. 
Dr. T. R. Malloy: The Family Doctor and the Child Psychiatric 
ervice. 


UNIVERSITY OF ST. ANDREWS 
4 p.m. (Department of Medicine, Dundee.) Prof. G. H. Bell: Develop- 
ment and Histology of Bones. 


Tuesday, 27th 
Royal COLLEGE OF SURGEONS OF ENGLAND, Lincoln’s Inn Fields, W.C.2 
5 p.M. Dr. R. C. B. Pugh: Problems in Bladder Pathology. (Erasmus 
Wilson demonstration.) 
UNIVERSITY OF LONDON 
5.30 p.M. (University College, Gower Street, W.C.1.) Prof. G. W. 
Beadle (California): Mendelian Inheritance. (First of two lectures.) 
RoyYAL SOCIETY OF MEDICINE, . Wimpole Street, W.1 
8 P.M. Medicine. Prof. G. Smart, Prof. Eric Bywaters, Prof. J. V. 
Dacie: The tlle of Auto-antibody Disease in Clinical 
Medicine. 
BRITISH POSTGRADUATE MEDICAL FEDERATION 


5.30 p.M. (London School of eg and Tropical Medicine, Keppel 
Street, W.C.1.) Prof. C. V. Harrison: Pathology of Pulmonary 
Hypertension. 


St. Mary’s HospitaL MEDICAL SCHOOL, Paddington, W.2 
5 p.M. Mr. Oswald Lloyd: Pitfalls Associated with Occipto-posterior 
Presentations. 
Roya ARMY MepIcaL COLLEGE, Millbank, S.W.1 
5 p.M. Colonel N. C. Oswald: Influenzal Pneumonia. 
INSTITUTE OF DERMATOLOGY, Lisle Street, W.C.2 
5.30 p.M. Dr. R. H. Mears: Eczema in Childhood. 
MANCHESTER MEDICAL SOCIETY 
4.30 P.M. (Medical School, 
Medicine. Prof. R. E. Lane: Miners’ Diseases. 
UNIVERSITY OF ST. ANDREWS 
5 p.M. (Physiology department, Dundee.) Prof. Adam Patrick: The 
Development of Ideas on Some Nervous Diseases—Meningitis. 
(First of two lectures.) 


Wednesday, 28th 
PosTGRADUATE MEDICAL SCHOOL 
2p.M. Prof. H. L. Sheehan: Infarction. 
6.30 P.M. Prof. D. M. Dunlop: Pre- and Post-operative Management of 
Diabetics and Patients Suffering from Other Endocrine Disorders. 
INSTITUTE OF DERMATOLOGY 
5.30 p.m. Dr. Arthur Tickner: 
Hormones. 
INSTITUTE OF DISEASES OF THE CHEST, Brompton, S.W.3 
5 p.m. Dr. J. L. Livingstone: Steroid Therapy in Asthma. 
BRITISH. PSYCHOLOGICAL SOCIETY 
8.45 P.M. (1, Wimpole Street, W.1.) Medical section. Dr. A. B. J. Plaut: 
Aspects of Consciousness. (Chairman’s address.) 
West LONDON MEDICO-CHIRURGICAL SOCIETY 
8 P.M. (Rembrandt Hotel, Brompton Road, S.W.7.) Dr. A. F. Rogers: 
The Trans-Antarctic Expedition. 
UNIVERSITY OF ST. ANDREWS " 
4p.M. (Department of Medicine, Dundee.) Prof. G. H. Bell: Healing of 
Fractures. 


Thursday, 29th 
RoyaL COLLEGE OF SURGEONS OF ENGLAND 
5 p.m. Dr. J. S. Calnan: Surgical Treatment of Speech Disorders. 
(Hunterian lecture.) 
UNIVERSITY COLLEGE 
5 p.m. Prof. F. G. Young: Hormones and Metabolic Processes, (2) 
Pancreatic Hormones. (Second of three lectures.) 
BRITISH POSTGRADUATE MEDICAL FEDERATION 
5.30 p.m. (London School of Hygiene and Tropical Medicine.) Dr. F. B. 
Byrom: The Significance of Hypertensive Encephalopathy. 
INSTITUTE OF DERMATOLOGY 
5.30 pM. Prof. T. B. Puspeuid: Decreased White Pigmentation. 


Friday, 30th 
UNIVERSITY COLLEGE 
5.30 P.M. Prof. W. V. Macfarlane (Queensland): Chemical Agents and the 
Slow Potentials of Heart and Muscle Cells. 
POSTGRADUATE MEDICAL SCHOOL 
10 A.M. Prof. C. F. W. Illingworth: Physiological Contributions of the 
Glasgow School of Surgery. 
4p.M. Dr. J. F. Goodwin: Pulmonary Hypertension. 
INSTITUTE OF LARYNGOLOGY AND OTOLOGY, 330, Gray’s Inn Road, W.C.1 
5.30 p.m. Mr. Anthony Radcliffe: Role of the Sympathetic Nervous 
System in Diseases of the Ear. 
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Notes and News 





APPROVED NAMES FOR DRUGS 
THE British Pharmacopceia Commission has issued the 
following new supplementary list of approved names: 


Approved name Other names 


Bephenium Benzyldimethylphenoxyethylammonium 
Hydroxynaphthoate 3-hydroxy-2-naphthoate 
Alcopar 
Chlorbetamide . Dichloro-N-(2 : 4-dichlorobenzyl)-N-(2- 
hydroxyethyl)-acetamide 
Mantomide; Pontalin 
Chlorpropamide . N-p-Chlorobenzenesulphonyl-N’-propylurea 
Diabinese 
Dimethisoquin . 3-Butyl-1-(2-dimethylaminoethoxy) iso- 
quinoline 
Quotane is the hydrochloride 
Dithiazanine. . . 3 : 3’-Diethylthiadicarbocyanine 
Delvex is the iodide; Telmid is the iodide 
Fluoxymesterone . 9a-Fluoro-11$ : 17$-dihydroxy-17a-methyl- 
androst-4-en-3-one 
9a-Fluoro-11/-hydroxy-17-methyltesto- 
sterone 
Ultandren 
Griseofulvin . 7-Chloro-4 : 6-dimethoxycoumaran-3-one-2- 
spiro-1’-(2’-methoxy-6’-methylcyclohex-2’- 
en-4’-one) 
Grisovin 
Methylprednisolone 11/ : 17a : 21-Trihydroxy-6a-methylpregna- 
1: 4-diene-3 : 20-dione 
6a-Methylprednisolone 
Medrol; Medrone 
Phenacemide . (Phenylacetyl)urea 
Phenurone 
Stanolone 17$-Hydroxy-5a-androstan-3-one 
Anabolex 
Styramate . 2-Hydroxy-2-phenylethyl carbamate 
Sinaxar 
Trifluoperazine . 2-Trifluoromethyl-10-[3’-(4”-methyl-1/’- 


piperazinyl) propyl] phenothiazine 
Stelazine is the dihydrochloride 


INDEX 
Proprietary name Approved name reference 
Alcopar . Bephenium 
Anabolex . Stenolone 
Delvex .. Dithiazanine 
Diabinese . Chlorpropamide 
Grisovin .. Griseofulvin 
Mantomide .. . Chlorbetamide 
Medrol .. Methylprednisolone 
Medrone . Methylprednisolone 
Phenurone .. Phenacemide 
Pontalin . Chlorbetamide 
Quotane . Dimethisoquin 
Sinaxar . Styramate 
Stelazine . Trifluoperazine 
Telmid . Dithiazanine 
Ultandren . Fluoxymesterone 


CAMBRIDGE COLLOQUIUM ON DIABETES 

D1aBETES—both its fundamental and its practical aspects— 
is the subject of the second of the colloquia in which the 
University of Cambridge School of Postgraduate Medical 
Teaching and Clinical Research presents clinical subjects 
against their scientific background. Like the one held last 
September on Progress in the Biological Sciences in Relation 
to Dermatology, it will be a short advanced course; and it is 
designed for consultants, registrars, and others especially 
interested in the xtiology, diagnosis, or treatment of diabetes. 
Arranged by Prof. F. G. Young and the department of bio- 
chemistry in collaboration with the staff of Addenbrooke’s 
and other hospitals, it will be held in Cambridge from Thurs- 
day to Saturday, April 16-18, and members will be able to 
stay in Downing College. 

The subjects of the lecture-discussions on the first two days will 
be: hydrate metabolism; fatty-acid metabolism and ketosis; inter- 
Mediary metabolism; the mechanism of action of insulin; protein 


synthesis and effects of hormones; the effects of pituitary and adrenal 
hormones on metabolism; pituitary and adrenal hormones in clinical 
diabetes, insulin and insulin antagonists in blood; nutrition and the 
onset of diabetes; types of clinical diabetes and xtiology; and the 
action and therapeutic uses of oral antidiabetic substances. On these 
days there will also be numerous demonstrations. The third day will 
be devoted to a panel discussion on (a) the diagnosis and treatment, 
and (6) the complications of diabetes. Members of the panel will 
discuss among other things, clinic organisation, management in 
general practice, coordination with hospital clinics, diabetic problems 
in pregnancy and childhood, and cardiovascular disease in diabetes. 


The fee for the course is £5 5s. (or £2 2s. a day). The pro- 
gramme and registration forms may be had from the secretary 
of the Medical School, Tennis Court Road, Cambridge. 


REVIEW OF HEMATOLOGY 


THE latest issue of the British Medical Bulletin ' is devoted to 
hematology. Most of the articles are about red blood-cells, 
and these give excellent short accounts of work on iron, 
vitamin B,,, folic acid, hemoglobins, and matters concerning 
hemolytic anemias. In addition Dr. Alice Stewart restates her 
views on the epidemiology of human leukemia, and Dr. 
D. A. G. Galton reviews methods of treating chronic 
leukemias; and Dr. J. L. Gowans provides an original review 
on the function of the lymphocyte. This number provides a 
useful account of these subjects for doctors who are mainly 
interested in other subjects but who wish to bring their 
hematological information up to date. 


A NEW CARDIOTACHOMETER 


A NEWCOMER has been added to the long line of electronic 
circuits for cardiotachometry.2 This circuit,? which uses 
transistors throughout, is based on the ratemeter circuits for 
radiation monitors. The low frequencies met with in cardio- 
tachometry caused some design problems, but eventually 
Kitchin * was able to make a small, self-contained instrument, 
giving a direct reading of the heart-rate on a 3!/,-in. moving- 
coil meter, which could be used both on anesthetised patients 
and on anyone who was normally relaxed. As with most cardio- 
tachometers, the circuit is triggered by the QRS complex, a 
negative-going pulse being obtained from wrist electrodes 
(E.c.G. standard lead I). 

The instrument contains no filters or tuned amplifiers such as are 
generally employed to avoid artifacts; severe interference of the kind 
produced by diathermy fields would send the meter pointer com- 
pletely off the scale and could not possibly be confused with any 
heart-rate indication. LLow-amplitude muscle potentials and stray 
50-cycles-a-second pick-up are reduced by cutting down the sensitivity 
of the pulse-forming circuit. Normally the instrument will function 
on an input pulse of 250 microvolts. The meter follows changes in 
the heart-rate to within 3-4 beats. While operating, the pointer 
moves plus or minus | beat for each beat; this provides a useful sign 
that the instrument is functioning correctly. An interesting feature 
is a built-in transistor multivibrator which provides 100 pulses a 
minute for calibration. 





University of Cambridge 
On Dec. 23 the degree of B.CHIR was conferred on the 


following: 

J. W. Abrams, A. J. R. Anderson, E. C. Ashby, C. I. Backhouse, M. D. 
Begley, G. A. Bewley, R. B. B. Bishton, F. M. Cameron, A. J. P. Campbell, 
I. G. Christie, G. F. Cohen, Martin Colebrook, H. S. Cormack, D, D. Craig, 
John Craske, P. A. Cullum, H. F. Don, R. J. Earlam, C. B. d’A, Fearn, 
P. J. Folca, W. E. I. Forsythe-Jauch, P. H. T. Greig, J. S. Grimshaw, 
Ahmed Hakki, R. S. Hickling, A. L. Hovendon, P. V. Hunt, I. N. L. 
Johnston, J. M. L. Jones, Andrea M. D. Langford, D. B. MacAdam, I. D. 
McIntosh, K. I. Mackenzie, J. G. McLaggan, C. McL. Maddox, J. M. 
Maitland, T. S. Matthews, W. T. Menke, T. M. Mitchell-Fox, M. L. B. 
Pritchard, Marjory M. R. Reid, David Rhys-Phillips, G. K. Richards, 
R. M. Ridsdill-Smith, T. W. E. Robinson, N. C. Roles, R. M. Simons, 
J. G. D. Simpson, Simon Spragge, J. D. M. Stewart, J. R. Strong, W. J. 
Trowell, S. D. Turner, J. E. C. Twentyman, R. P. Wilding, R. B. Woodd- 
Walker. 

1. British Medical Bulletin, 15, January, 1959. Published by the Medical 
Department, British Council, 65, Davies Street, London, W.1. Pp. 87. 
20s. 

2. See Lancet, 1958, i, 956. 


3. Kitchin, L. D. Electron. Engng. 1959, 31, 
4. Franklin, E., James, J.B. Proc. Instn elect. 


44, 
Engrs. 1956, 103B, 497. 
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APPOINTMENTS—BIRTHS, MARRIAGES, AND DEATHS 





University of St. Andrews 
On Jan. 9 the following degrees were conferred: 


M.D.—G. R. Tudhope (with honours). 

Ch.M.—J. A. Gillespie (with honours). 

Ph. D. (in the faculty of medicine)—H. I. Aaron. 

M.B., Ch.B.—Pauline J. Bee, A. D. Campbell, R. J. Dallas, P. J. Hook, 
J. B. Jackson, George Marshall, Rosalind D. May, Mary J. Milne, J. O. 
Olaore, Anthony Phillips, G. M. Stephen, Connear Young. 


University of Wales 
At a recent examination for the diploma in public health, 
F. W. Nash was successful. 


University of Belfast 
At a graduation in July the honorary degree of LL.D. will be 
conferred on Prof. Robert Platt, p.R.c.P. 


Royal College of Physicians of London 

On Tuesday and Thursday, Feb. 3 and 5, at 5 P.M. at the 
college, Pall Mall East, S.W.1, Dr. A. R. Southwood will give 
the Milroy lectures. He is to speak on aspects of preventive 
cardiology. 


Institute of Neurology 

On Monday, Jan. 26, at 5.30 P.M. at the Institute, The 
National Hospital, Queen Square, London, W.C.1, Prof. 
William Blackwood will give his inaugural lecture. His subject 
will be Neuropathology—the Work and the Man. 


School and University Health 
The third international congress on this subject will be held 
in Paris from July 6 to 8. Further particulars may be had from 
A organising committee of the congress, 12, rue du Four, 
aris 6°. 


General Optical Council 

The members of this new council, which has been set up 
under the Opticians Act, 1956, include the following doctors: 

Mr. F. W. Law, Dr. John Marshall, Mr. O. Gayer Morgan, 
and Mr. M. J. Roper-Hall (nominated by the Faculty of Ophthalmo- 
logists); Dr. F. W. Campbell (appointed by the Privy Council as 
engaged in the preclinical training of students); and Dr. Max Sorsby 
(appointed by the Privy Council as a general medical practitioner). 


National Fund for Poliomyelitis Research 

This Fund has made a grant of £30,000 té the Medical 
Research Council for the purchase of an electron microscope 
and an analytical centrifuge. 

This equipment will be used by the Council’s virus research group 
and virus culture laboratory for research into possible alternatives to 
monkey-tissue cells in the production of poliomyelitis vaccine, 
including the development of tissue-culture lines of human and other 
cells which can be maintained continuously in culture. 


The Dynamic Approach to Health Education 

This subject has been chosen as the theme of the summer 
school which the Central Council for Health Education is 
holding at the University College of North Wales, Bangor, 
from Aug. 18 to 28. The medical speakers will include: Prof. 
Fraser Brockington, Dr. J. L. Burn, Dr. J. A. Gillet, Dr. R. W. 
Luxton, and Dr. Norman Macdonald. The fee for the course 
is £22, and further particulars may be had from the medical 
director of the Council, Tavistock House North, London, 
W.C.1. 


World Malaria Fund 

The U.S.A. has contributed a further $3 million to W.H.O.’s 
world malaria fund, bringing that country’s total contribution 
so far to $8 million. The fund now stands at about $8,227,000; 
but W.H.O. needs $50 million for the world-wide eradication 
campaign to be carried out over five years. The following 
countries have contributed so far: 

Brunei ($9900), China ($4100), Germany ($95,200), Greece 
($2000), Iraq ($12,600), Italy ($12,800), Lebanon ($5400), Libya 
($1500), Portugal ($10,000), Saudi Arabia ($4500), Sudan ($3000), 
Switzerland ($23,250), Turkey ($35,700), U.S.A. ($8,000,000), 
Viet Nam $2000). 


Chest and Heart Association 

This Association will hold a symposium on bronchial asthma 
on Wednesday, Feb. 25, at 1, Wimpole Street, London, W.1. 
A symposium on pneumoconiosis will be held on Friday, 
April 10, at 3.30 P.M., at the Council House, Birmingham. 
Tickets (30s. and 15s. respectively) may be had from the 
Association, Tavistock House North. W.C.1. 





Prof. G. J. Romanes has been appointed chairman of the board 
of management of Edinburgh Royal Infirmary in succession to the 
late Sir George Henderson. 


On Saturday, Feb. 7, at 5 p.M., at the National Maternity Hospital, 
Dublin, Mr. G. F. Gibberd will give the Charter Day lecture. He is 
to speak on changes in the manifestations of puerperal sepsis in the 
past 30 years. 


On Monday, Feb. 2, at 8.15 p.M., at Marlborough Day Hospital, 
38, Marlborough Place, London, N.W.8, Dr. T. M. Ling will give a 
lecture on the dynamic treatment of neurosis with lysergic acid. 


A clinical demonstration for general practitioners will be held on 
Sunday, Feb. 1, -at 10.15 A.M., at University College Hospital, 
London, W.C.1, when Dr. J. F. Stokes will speak on therapeutic 
problems in liver disease. 





CoRRIGENDUM: Prostatectomy.—In the last sentence of Dr. 
Maidlow’s letter (Jan. 10, p. 103) ‘‘ supplementing a caudal for the 
spinal block ” should have read “‘ substituting a caudal... .” 





Appointments 





BoLanD, J. W., D.S.C., M.B. Dubl., F.R.C.S.E., F.F.R., D.M.R.T.: radiotherapist 
and director of the department of radiotherapy, Mount Sinai Hospital, 
New York. 

BonneELL, J. A. L., M.B. Lond.: nuclear M.O., Central Electricity Generating 
Board, London. 

Browne, P. M., M.R.C.S., D.P.H.: senior assistant M.O., Brighton. 

Burns, J. C., M.B. Belf., D.P.H.: assistant M.O.H. and school M.O., 
Gloucestershire. 

CAMPBELL, J. A., M.B. Edin., F.R.C.S.E.: consultant in general surgery and 
surgeon-superintendent, Belford Hospital, Fort William. . 
CuruHitt, J. M., M.B. Glasg., F.R.F.P.S., D.P.M.: consultant psychiatrist, 
Morgannwg Hospital, Bridgend. 
FRAIN-BELL, LOCKHART, M.B. St. And., 
St. Thomas’ Hospital, London. 
Hunt, F. T., M.B. Lond., D.P.H., D.1.H.: district M.O.H., Totnes, Ashburton, 

and Buckfastleigh, Devon. 

INERFIELD, G. C., L.R.C.P.I.: assistant M.O.H. and assistant school M.O., 

ham. 

OsBorNE, ELAINE M., M.B. Leeds, D.OBST.: maternity and child welfare M.0., 
Bradford. ; 

Spencex, GLaDys M. G., M.R.C.S., D.P.H.: senior assistant M.O., Brighton. 


D.M.R.D.: assistant radiologist, 


Liverpool Regional Hospital Board: 
Davipson, A. S., M.B. Lpool, F.R.C.S.E., D.L.O.: part-time consultant 
otorhinolaryngologist, St. Helens, Ormskirk. i 
MCAUSLAND, S. D., M.D. Lpool, M.F.A., M.F.HOM., F.CH.S., D.A.: Part-time 
consultant homeopathic physician, Liverpool Homeopathic Hos- 


ital. 

MoConnat, E. M., M.D. Lpool: part-time consultant pathologist, South 
Liverpool group of hospitals and Liverpool Radium Institute. 
SIDEBOTHAM, R. N., M.B. Lond., F.F.A.R.C.S.: part-time consultant 

anesthetist, Southport and North Liverpool groups of hospitals. 
STEINERT, R. R., M.R.C.S., D.P.M.: assistant psychiatrist, Winwick Hyspital, 
Lancashire. 


Colonial Appointments: 
ANDERSON, J. C., M.B. Glasg.: M.O., North Borneo. 
BALEAN, G. T., M.B. Lond., D.T.M. & H.: M.O., Sarawak. . 
CHAN, L. F., M.B. Glasg., D.T.M.: superintending M.O. (specialist), General 
Hospital, Port of Spain, Trinidad. ; ener 
Dutta, L. N., M.B. Calcutta: M.O., northern region, Nigeria. 
DyMonp, E. C., M.R.C.S., D.P.H.: M.O.H., Jamaica. 
ESMONDE, PATRICK, L.R.C.P.I.: senior M.O., Uganda. 
HARRELL, ROYDON, M.B. Wales: M.O., Brunei. 
Jacos, GILLIAN F., M.D. Cantab.: pathologist, Kenya. 
Lya.t, M. G., M.B. Aberd., D.o.: ophthalmologist, Aden. 
Massey, M. J. O., M.B. Cantab.: M.o., Uganda. 
Namsoo, G. A. I., M.B. Birm., D.O.: M.O. (grade B), health department, 


Sierra Leone. i d 
ParKER, CLIVE, M.B. Edin., M.o., South Pacific health service. . 
PasquaL, R. S. H., M.B. Edin.: D.P.H.: M.O. (special grade), Somaliland. 
SPECKEN, J. C., M.D. Saskatchewan: M.O., northern region, Nigeria. 





Births, Marriages, and Deaths 


BIRTHS 


CasTLE.—On Jan. 13, at Bradford, Yorks, to Joan Castle (formerly Ingham), 
M.B., and John Castle, M.B., F.R.C.S.—a daughter. 
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